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@ In manufacturing highly specialized precision products, such -as 
New Departure ball bearings, there is no short cut to the knowledge 
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materials and the products resulting from New Departure’s fifty years of 
manufacturing experience is recognized wherever bearings are used. 


New Departure, Division of General Motors, Bristol, Connecticut. 


NEW DEPARTURE 


THE FORGED STEEL BEARING 
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DESIG I 


Induction Hardening Offers 


Design Economies 


By Fred B. Jacobs 


CONOMY in design is facilitated by induc- 
BK tion hardening from the point of view of 
wide latitude in the selection of materials 

as well as ability to control and limit the areas 
of hardness, regardless of size. Because the 
process involves a closely controlled cycle of 
high-frequency current and water quench around 
the area treated, it is possible to harden any 
portion of a machine part without distortion or 
variations in surface hardness. A typical ma- 
chine for induction hardening is shown in Fig. 1. 


With high frequency current flowing through 
a solenoid about the treated part, the rapid re- 
versals in induced magnetism cause the mole- 
cules in the steel to move with great rapidity in 
striving to adjust themselves to the current 
polarity. Intermolecular friction caused by this 
movement creates the heat required in the hard- 
ening process. Only the molecules near the sur- 
face, however, are thus affected. Those at the 
core are at rest and therefore no heat is gen- 
erated. When steel is treated in this way and 


Fig. 1—Induction hardening unit for hardening 
crankshaft bearing surfaces 
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Fig. 2— Photomicro- 
graph of surface - 
hardered steel forging. 
Area at top is hardened, 
middle is transition 
zone and bottom is 
unaltered soft core 


suddenly quenched the surface only is hardened, the 
core remaining in its original soft state without af- 
fecting its toughness. 

No sharp division results between hardened case 
and core. Surface hardness extends through 80 per 
cent of its depth. Thence it decreases gradually 
through a transition zone to the soft core where the 
steel structure has not been altered by the process. 
This gradual reduction of hardness is illustrated in 
the photomicrograph, Fig. 2, of a forging enlarged 
50 diameters. Below the hardened surface is seen 
the gradation zone where the hardness gradually de- 
creases to the unaltered core. 


Treatment Determines Properties 


This part is SAE 1050 steel with residual chrome. 
Its chemical analysis is .53 carbon, .9 manganese, 


cent; elongation in 2 inches 22 per cent; brinell hard- 
ness 207; Izod impact 30 pounds; Rockwell C on sur- 
face 56 min.; McQuaid-Ehn grain size 6-8. Previous 
treatment is not normalizing but consists of a fast air 
cool from above the critical point. The temperature 
to which the steel is heated and the rate of cooling 
determine the hardness and physical properties of the 
forging before induction hardening. Hardness dis- 
tribution of this part is shown graphically in Fig. 3. 
If greater penetration is desired the heating cycle is 
lengthened. Typical cycles are only a matter of 4 or 
3 seconds. 

In selecting a steel for hardening there are many 
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Fig. 3—Hardness distribution through hardened area 


requirements to be considered. Carbon content must 
be sufficient to produce the desired hardness when 
the part is quenched. However, the induction method 
is productive of a greater degree of hardness than is 
possible through the use of other methods. Fine- 
grain steel is to be preferred but is not always essen- 
tial. In hardening parts which are subject to con- 
siderable strains it has been found advisable to use a 
heat treated structure which is predominantly sorbitic 
or a normalized structure having a grain size com- 


fe) 02 04 06 08 ./ 12 1A 16 18 





parable to the heat treated. Experiments along prac- 
tical lines have demonstrated that low-carbon steels 
with a carburized medium and high carbon steels 
both regular and alloy, and pearlitic malleable 


.016 phosphorus, .026 sulphur and .27 per cent chro- 
mium. Physical properties are: Elastic limit 57,750 
pounds per square inch; ultimate strength 102,000 
pounds per square inch; reduction in area 47.5 per 


Chemical Analyses of Some Typical Induction Hardenable Steels 


Type Carbon Mn. P (max.) S (max.) Ni. Cr. Mo. Si. (max.) w Vv 
S.A.E. 1035-1090 .3 / .95 6/ 9 .04 .05 See fe 8 a a .03 
S.A.E. 1050 Mod. .45 / .55 4 /1.0 .04 Se oe alate esis BOMOR. savccs .03 
S.A.E. T1340-45. .35/ 5 1.6 /1.9 .04 Nid a eee a ta a ae Oe iat .03 
EE Se owls ace 5 .588 1.16 .014 .015 Nil. 2 15 ee 
S.A.E. X4340 . 35 / 45 as & .04 .04 1.25/1.75 . a .15/.25 .03 
S.A.E. 4140 .... 88 / .45 s/s .04 RT ea SB /id 15/2 pasts 
S.A.E. X3140-50. .35 / .55 Ci? Ss , 04 .04 4.3 /32 Ps la Seer rae 
ta. 382 .38 .011 .021 2.74 me . igen 
|: nae 32 / 38 o/ S .02 .03 2.5 /3. Lay gk | ne ee aaa 
PORGION. © 56.5.5 .294 ao .008 008 3.91 1.07 ol 
POTS. 6664is: ao .63 .008 .009 65 1.06 .95 
Lo! a .516 59 .018 .037 .96 Nil. Nil. 
PONGIE oi o%.2 .376 .71 .029 .039 .08 33 Nil. 
SAX. S200 ...... 96 jit a) 3 .03 es ee Re 
420 Stainless .. ee Se a my! a Pan ~ Tae eR es birn cae) OC! ee ewlala 
nT NON i Er dee oe ri EIR OR 5 ei gd eae ee —tCsi(‘ $C. Geeigehs eee 
Malleable Iron. 2.5 .93 art ES Bat ss hee, a le Beats 94 
Graphitie Steel. 1.5 4 .015 Nee eo ee hen, © © Pie eeeG? ' ° o hlecees 8 aires evap 
pi RPS eer dell A Reel Oe eto ae ee wang A CS a ee ne ee ee re Kane 18. a. 
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cast iron can be hardened successfully through use of the induction 
process. The accompanying table, compiled by the Ohio Crankshaft engi- 
neers, lists the chemical analyses of typical induction hardenable steels. 


By the induction hardening process it is possible to specify exactly 
what sections of a given machine part should be hard and which should 
A practical example is the internal combustion engine cam- 
Only cam and bearing surfaces need be hardened. 
However, 


remain soft. 
shaft shown in Fig. 4a. 
One method previously used was to caseharden the entire shaft. 
this possessed a decided disadvantage because the comparatively slender 
shaft sprung out of alignment when quenched. To overcome this difficulty, 
sections between previously machined cams were ground to remove scale 
and copper plated. Then the parts to be hardened were ground to remove 
the plating. The desired result was attained, of course, but at a compara- 
tively high expense. With induction hardening the process is simplified, 
cam and bearing surfaces being hardened, leaving the remainder soft. 


Eliminates Distortion Problems 


In Fig. 4b is a differential gear spider. The four arms which carry 
the compensating gears are surface hardened while the center or hub is 
soft. If the entire part were hardened it might be distorted so that an 
excessive grinding allowance would be necessary to finish the arms. 

It is as easy to harden internal surfaces with the induction method as 
it is to treat exterior surfaces. This is accomplished by passing the part 
over or around instead of through a solenoid. This feature is of vaiue, not 
only for hardening comparatively small parts but hollow parts a foot long 
or over. Sometimes a part is hardened internally as well as externally, 
Fig. 4b. Teeth of this gear are hardened as are also the projections about 
the center hole. Large parts are hardened successfully as shown in Fig. 5 
which is a crankshaft for a diesel engine used for streamlined trains. 

Apart from the surface hardening of various steels there are other 
applications of induction hardening which should be given consideration. 
Among them might be cited the possibility of hardening a piece of 
steel and brazing it to copper or other metals simultaneously. Again, it is 
possible to draw the temper of a section of a piece previously hardened so 
that the section is machinable through the use of ordinary cutting tools. 
Induction hardening also makes possible a reduction in the number of parts 
in a given assembly. For example, in the design of automobile axles it 
often is the procedure to locate a hardened bearing member on the shaft. 
Through the application of this process the designer simply specifies what 
parts of the shaft should be hardened, obviating the extra part. 
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Fig. 4—Typical small parts where 
surface hardening is ideal. At A 
is camshaft with hardened cam sur- 
faces; B, differential gear spider with 
soft hub and hardened arms; C, 
valve rocker with a hardened tip and 
D, gear with both external and in- 
ternal teeth hardened 


Fig. 5—Massive diesel crankshaft with 
hardened pins and main bearings 
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Temperatures 


By H. V. Thaden 


Carnegie-Illinois Steel Corp. 


HEN extreme conditions of tem- 
peratures prevail as a result of ac- 
cident, emergency or other condi- 


tions, it is desirable to know what the ma- ” 
terials in use will withstand effectively. Y% 
One such condition is in the aviation in- 9 110 
dustry in handling high temperature ex- SS 
haust gases. These usually run from 1200 P 
to 1500 or 1600 degrees Fahr. If, by S90 
chance, they should leave the conduits or > 80 
paths through which they were designed $ 
Sse , Y 
to flow and impinge upon adjacent mate- ~ 70 
rial, serious consequences might arise. > 60 
To determine just what would happen in Ss 450 


the case of a structure built of 18-8 stain- 
less steel were it to be subjected to such 
temperatures, a test was made, the results 
of which are shown in the curves. In this 
test each of the various grades of full hard 
(185,000 pounds per square inch ultimate 
tensile strength), one-half hard (150,000 


SEES 


x% 
S 


/0 


p.s.i.), one-quarter hard (125,000 p.s.i.) 6] 


and annealed (90,000 p.s.i.) stainless steel 
was subjected for a period of one-half hour 
to various temperatures ranging from 
room temperature to 1400 degrees Fahr. 
While still at this temperature the specimens were 
loaded and the unit stresses and elongations were de- 
termined. 

The significance of these results is not difficult to 
appreciate, especially when it is noted that a piece 
of full hard stainless steel when subjected to a tem- 
perature of 1000 degrees Fahr. (red hot) for a time 
in excess of one-half hour, still retained a strength of 
over 100,000 pounds per square inch. Even at 1300 
degrees Fahr., a temperature that could be anticipated 
either in “normal” engine operation or in the case of 
accidental fire—the full hard specimen of stainless 
steel still showed a tensile strength of 50,000 pounds 
per square inch. Another noteworthy point observed 
is that stainless withstands temperatures up to 1650 
degrees Fahr. without scaling. 

These results as stated were obtained after the test 
specimens had been held at the given elevated tem- 
peratures for one-half hour and are, therefore, not in- 
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Stainless Retains Strength 








Quarter Hard 
half 


Annealed Full Hard 


Elongation, Per Cent in 2 Inches 


200 400 600 800 1/000 /200 00 
Temperature Degrees Fahr 


Tensile strength of 18-8 stainless steel at elevated temperatures. 
Specimens were held at indicated temperatures for one-half hour 


dicative of the creep strength, that is, their physical 
characteristics after prolonged subjection to elevated 
temperatures. However, in another set of experi- 
ments on the same type of material, in the lower 
tempers up to one-half hard, it was found that these 
specimens subjected to equal elevated temperatures 
for an entire week, 168 hours, showed no appreciable 
difference in the resulting tensile strengths. 

While these tests were made primarily for the avia- 
tion application, the results may be translated to ad- 
vantage in other fields of structural design. Where- 
ever machine or structural parts or members must 
retain high strength at elevated temperatures or 
wherever they must resist scaling and corrosion at 
high temperatures, stainless steel may well be the 
answer. In fact, there are countless industries and 
places where consideration may well be given to 
stainless steel for heat resisting as well as corrosion 
resisting applications. 
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ubber held in shear to dampen vibra- 
tion finds many practical applications 
throughout industry from heavy equipment 
to delicate mechanisms. In the machine illustrated, 
high fidelity of music reproduction is aided in 
this way by isolating vibrations emanating from 
the drive or other extraneous sources. 

Often applied without any major redesign, 
these Vibro-insulators are mounted on brackets 
at each corner to eliminate mechanical noise 
which might emanate from the machine itself. 
Also, transmission of vibrations which might 
come through the floor are prevented. Thus the 
clarity of the record's musical note is maintained 
in this ‘penny phone” designed by the Cine- 

matone Corp., Los Angeles 
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Mechanical interlock utilizes a single pin between grooves 

in gear shifter shafts to preclude the possibility of the reverse gears 
meshing while forward gears are in operation. Because the shafts are 
independently controlled by push-pull flexible shafting or hand levers 
an interlocking feature within the gear unit is necessary. 


As shown in the illustration, the length 
of the pin is such that it must be in the 
recess of a groove in one of the shafts 
before the other can be shifted. Designed 
by the Detroit Harvester Corp. for power 
take-offs for use with auxiliary truck 
equipment ranging from dump body hoists 
to transit concrete* mixers 


















lexible ball of neoprene 

in bearing lubricator provides 
a continuous flow of lubricant by 
pressure exerted by the com- 
pressed air retained in the ball. 
Consisting of a steel shell with 
fittings as shown and the enclosed 
ball and baffle to allow grease to 
enter bearing from any direction, 
this design of the Simplex Mfg. 
Co., Detroit, supplies enough 
lubricant under pressure to pro- 
vide positive lubrication to the 
usual automobile chassis bearing during 5,000 
miles operation. Static back pressure builds up 
to balance feeding pressure so that lubrication is 
supplied to bearing only when in operation 


Standard ling Nipple 


the appearance and utility of this Cincinnati milling 
machine. Universal adaptation is achieved by casting a 
separate ring of clear Tenite for each range of settings. 
These rings, designed by J. E. Baxter, are under enameled 
in contrasting white, maroon and black and are snapped 
into place on a common base of black plastic. Serrations 
matching the fittings of the machine are cast into the base 
of the dial. Buttons of deep red Bakelite thread into and 
conceal recess at top of dial 























Directed infrared radiation bakes synthetic 

enamel on the parts being conveyed through 
this lamp tunnel. Using 216 GE drying lamps, 54 
kilowatts, parts pass in five minutes to completely bake 
the black enamel surface. Neat, clean, flexible, econ- 
omical, the tunnel uses gold plated reflectors, 9 inches 
in diameter. Drying by radiant energy in which the 
lamps operate at high temperatures developing in- 
frared wavelengths produces high penetration 


lastic dials with sharp legible graduations add to 
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orrosion resisting steel for in- 
jection equipment together with a 
unitized cleaning system make this Cater- 
pillar diesel suitable for burning crude oil. 
Settling tanks, each with a 48-hour capacity, 
lessen the filtering required by the gross 
filters. | Consisting of two compartments I . 
approximately 18 inches high by 8 inches in Heat Exchangen{] - tT td 
diameter, these filters mei the major FR Dr 039 Filters ge =b Mo 
amount of remaining dirt and abrasives and = 
in turn reduce the load on the fine filter. 
Pressure gages on each’ side of the filters 
indicate their condition of operation. Base of the gross filters serves as a manifold. 
Performance curves for regular diesel fuel also apply to crude oil burning engines. 
Like the standard diesel fuel system, it has no operating adjustment. Satisfactory 
combustion, however, is provided throughout the entire range of the engine 


Crude Oi! 


Revolving drum and knives provide centrif- 

ugal action for clean cutting of materials without 
crushing forces in this meat and vegetable cutting 
machine designed by Roto-Cut Corp. Material to be 
cut is evenly distributed about the drum and carried 
repeatedly under a series of knives to produce ‘‘draw- 
cut’’ operation. Mixer bar, closely fitting the cylinder, 
blends material, amount of time in machine determining 
fineness of cut. 

Cylinder is highly polished nickel chromium alloy; 
knives, spacers shaft and other parts are rust proofed. 
Knives and cylinder are each individually driven by a 

1/6 and 1/3 horsepower motor, respectively 





Booster motor automatically starts when greater power is needed for 
guick starts and economical high-speed performance on hills. Designed 

by the Clark Equipment Co. the unit delivers its output to the rear axle by a simple 
and sturdy overrunning clutch and is mounted on rubber insulated brackets between 
chassis members so as not to interfere with loading capacity of truck. 

Being subservient to the main engine at all | 
times, the booster requires no attention from the 
driver. Control comprises a speed governor, 
a vacuum governor, an accelerator governor and 
an automatic throttle control. These interrelated 
units work together to start, control and stop the 
engine and assure a smooth, positive flow of 
power when required. 

Each phase of the booster’s operation is auto- 
matic and instantaneous, allowing the operator 
to accelerate rapidly through the gear changes or 
maintain speeds up to the capacity of the unit 





























Fig. 1—Strip with hole under bending. Hole diameter is 
small compared to strip thickness. Upper curve of Fig. 2 
may be used for theoretical stress concentration factor 
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Fig. 2—Theoretical stress concentration factors for strips 
with holes in bending. Lower curve may also be used for 
semicircular notches in side of spring 


Fig. 3—Flat spring with hole relatively large in diameter 

compared to thickness. In this case lower stress con- 

centration factors may be expected. For small ratio 

d/w and d/h, factor is 3 compared to a factor of 1.85 
for small d/w and large d/h 





How Holes an 


Flat Springs 


TRESS concentration effects due to holes, notches, 
. sharp bends, sudden changes in section or clamped 

edges are vital factors affecting the useful life of 
fiat or leaf springs under frequently repeated loadings. 
Endurance diagrams for spring materials showing the 
reduction in fatigue strength due to surface effects 
are discussed in this article, while curves are given 
for evaluating stress concentration factors in typical 
cases. 

In the preceding articles (MACHINE DESIGN, Janu- 
ary and February, 1940) methods for calculating 
nominal stresses: and deflections in typical fiat and 
leaf spring applications were treated. The effect of 
these nominal stresses, however, in many cases is aug- 
mented by stress concentration. If the spring is under 
a purely static loading or if the loads are repeated re- 
latively few times, such stress concentration effects 
may usually be neglected in practical design for spring 
materials of good quality. However, where fatigue or 
repeated loading occurs, careful consideration should 
be given this problem by the designer, since otherwise 
cracks may start at localized points of stress concen- 
tration and precipitate complete failure of the spring. 


Fatique Factor Approaches Theoretical Value 


To take stress concentration into account it is neces- 
sary to know the range of nominal stress to which the 
spring is subjected’. The stress is then divided into a 
mean stress S, and a variable stress S,,. If S,,¢, and Sin 
are the maximum and minimum nominal stresses, then 
S, = % (Smnaz + Smin) andS, = % (Smazc — Smin). AU 
evidence available from fatigue tests indicates that 
the mean or static stress 8, may be calculated by neg- 
lecting stress concentration while the variable stress 
S, should be multiplied by a factor to take into ac- 
count the reduction in endurance limit due to stress 
concentration. In general this factor (often called a 
fatigue strength reduction factor K;) will be some- 
what lower than the theoretical stress concentration 


1. Nominal stresses are stresses figured in the usual way by 
dividing the bending moment by the section modulus of the 
minimum or net section. 

2. See author’s article in MACHINE DESIGN, January, 1938 for 
a more complete discussion. 
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ON tac ee: 


By A. M. Wahl 


Westinghouse Electric & Mfg. Co. 


factor K, — peak stress divided by nominal stress, as 
determined from photoelastic tests, strain measure- 
ments, or mathematical analysis. The difference be- 
tween K, and K; depends on the size of part and kind 
of material. However for fine-grained, high-strength 
materials and particularly alloy steels as used in 
springs there is a tendency for the actual fatigue fac- 
tors K; to approach the theoretical factors K; even 
for relatively small test specimens*. For this reason, 
in the absence of actual test data, the K, values given 
here will usually yield results on the safe side and 
hence may be used as a basis for design. 


Effect of Holes on Stress Concentration 


Frequently it is desirable or necessary to provide a 
hole in a flat spring for holding the spring in place or 
for manufacturing reasons. A common example is the 
semielliptic automobile leaf spring which is usually 
provided with a hole in the center to hold the leaves 
together. 

For flat springs having holes small in diameter re- 
lative to the spring thickness, as shown in Fig. 1, 
(this may occur in large and heavy plate springs) it 
appears reasonable to use as a basis the results of 
photoelastic tests on tension bars with holes‘. The 
upper curve of Fig. 2 shows values of theoretical stress 
concentration factor K; determined photoelastically 
as a function of ratio d/w between hole diameter and 
plate width. Thus where this ratio is small the factor 
K; approaches three, a well known result for a plate 
in tension. However, for very small holes it is possible 
that the actual fatigue strength reduction factor K, 
will be considerably less than three since here the “size 
effect” may be quite pronounced. 


On the other hand, for thin springs (for example 
those made of clock spring material) where the hoie 
diameter d is large compared to the strip thickness 
h as shown in Fig. 3, both tests and theory indicate 


3. This is discussed in an article by R. E. Peterson and the 
writer, Journal of Applied Mechanics, March, 1936. 

4. See Transactions, A.S.M.E., August, 1934, p. 617, and Me- 

chanical Engineering, August, 1936, p. 485, for a descrip- 

tion of such tests, together with theoretical stress concen- 

tration factors. 
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FULL LINES (NO STRESS 
CONCENTRATION) 
+ + } + 


DOTTED LINES (THIN STRIP 
WITH SMALL HOLE, 
Ky = 1.85) 


STRESS-LB./SQ. IN. TENSION STRESS 
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case where the d/h is small. A mathematical analysis 
by Goodier® shows that for a small hole in a wide 
strip under pure bending in one direction where d/h 
is large this factor K, — 1.85, which is considerably 
smaller than the value of 3 found for a thicker plate 
where d/h is small. Since, when the hole diameter ap- 
proaches the strip width a factor of 1 may be expected, 
the probable shape of this curve is that shown dotted 
in Fig. 2 for large d/h. 


Variations Due to Size Effect 


The application of these stress concentration fac- 
tors is illustrated by the curve of Fig. 4 which shows 
an estimated endurance diagram for a very high qual- 
ity spring steel strip in a ground and polished condi- 
tion, thickness .006 inch. The endurance limit of this 
material was found by test carried out by T. F. Heng- 
stenberg of the Westinghouse Research Laboratories 
to be + 130,000 pounds per square inch in reversed 
bending while the ultimate strength was 275,000 
pounds per square inch. It may be expected that the 
material when subject to a stress range between S§,,;,, 
and 8,4, Will have a characteristic approximately as 
shown by the full lines. Thus the stress range for com- 
plete reversal is between points A and B or between 
+ 130,000 and — 130,000 pounds ner square inch. For 
a range from 0 to maximum the limiting points are 
G and H from 0 to 180,000 pounds per square inch. 

Now if a small hole is put into the strip, assuming 
that d/w is small and d/h large, Fig. 3, the factor 
K, = 1.85. Since this material will probably be fairly 
sensitive to stress concentration, it may not be so far 


5. Philosophical Magazine, Vol. 22, 1936, p. 69. This work 
has also been checked experimentally by C. Dumont using 
strain measurements on a large aluminum plate. See 
N.A.C.A. Tech. Note No. 740. 


(a— d/h SMALL 





Fig. 6—Notched strips in bending. For (a) use curve of 
Fig. 7 and for (b) use lower curve of Fig. 2 
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considerably lower values of K, will exist than is the 





off to assume that the fatigue strength reduction fac- 
tor K; is approximately equal to this value. On this 
basis a strip with a hole would show a diagram as in- 
dicated by the dotted lines of Fig. 4, the points C and 
D representing nominal stresses of + 130,000/1.85 == 
+ 70,000 pounds per square inch. The ordinates be- 
tween the mean stress line S, and either the upper or 
lower full line are also divided by 1.85. Thus a zero 
to maximum stress range, for the strip with the hole 
is represented by the line HF or 0 to 112,000 pounds 
per square inch. In this case therefore the strength 
for this type of stress application has been reduced 
by the presence of the hole from 180,000 to 112,000 
pounds per square inch or by a factor of 180,000 /112,- 
000 = 1.6. This is considerably less than the fatigue 
strength reduction factor assumed for completely re- 
versed stress which was 1.85. The difference is a con- 
sequence of the assumption that stress concentration 
effects may be neglected as far as the static compon- 
ent of the applied stress is concerned. 

It should be noted that actual tests would probably 


Vi a 
JAE | ae 
S| os 


‘ H DIAMETER 
WIDTH OF STRIP 


Fig. 7—Theoretical stress concentration factors for semi- 
circular notches in thick strips, d h being small 


show a somewhat higher endurance limit for the strip 
with a hole than the figures determined in this way 
due to “size effect” for such a thin material; in any 
case, however, the method of calculation should be on 
the safe side for design. 

The curve of Fig. 4 represents the values to be ex- 
pected for an exceptionally high grade material in a 
thin size (.006 inch thick) and with the surface in a 
very good condition, i.e. ground and polished. For the 
thicker sections, such as are used in leaf and plate 
springs, with the surface in the condition left by roll- 
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ing and not ground after heat treatment, on the basis 
of available test data very much lower values of en- 
durance limit may be expected than those shown in 
Fig. 4. The results of endurance tests on typical steels 
as used in leaf springs are indicated in Fig. 5. The 
upper and lower curves A and A’ represent the results 
of tests on a typical steel as used in leaf springs 
with surfaces ground to remove the decarburized 
layer left by heat treatment. The points in the shaded 
area represent test results reported by Hankins‘, 
Batson and Bradley’, and Houdremont and Bennek’®, 
on springs with the surface untouched after heat 
treatment. It may be expected that for actual leaf 
springs the results of endurance tests will fall some- 
where within the shaded area shown; in any case a 
lowering of the endurance range to from one-quarter 
to one-half that found for machined or ground speci- 
mens is to be expected as a consequence of the decar- 
burized layer left by heat treatment. However, for 
high quality materials and carefully controlled heat 
treatments it is possible that improved results may be 
obtained over the values indicated in Fig. 5. 


Effect of Notches and Clamps 


It should be noted that if stress concentration ef- 
fects (holes, notches, etc.) are present the values of 
limiting stress range as shown in Fig. 5 are reduced to 
still lower values. 

The stress concentration effect of semicircular 


Fig. 8—Spring clip 
showing stress con- 
centration effect 
due tosharp curva- 
ture of bend at A 





notches in flat springs may be estimated as follows. 
If the plate is relatively thick so that the ratio d/h 
between notch diameter and plate thickness is small 
as indicated in Fig. 6a, it appears reasonable to apply 
the results of photoelastic tests on notched bars in ten- 
sion’. In Fig. 7, the values of theoretical stress con- 
centration factor K; as found in this way is plotted as 
a function of the ratio d/w between notch diameter 
and plate width. 

For semicircular notches in thin strip materials as 
shown in Fig. 6b where the ratio d/h is large, it is rea- 
sonable to expect that the factor K; would be prac- 
tically the same as that for a strip with a hole of the 


- Dept, of Science and Industrial Research, Spec. Report 





. Journal Institution of Mechanical Engineers, 1931, p. 301. 

. Stahl und Eisen, July 7, 1932. 

. See references given in footnote 4 for results of such photo- 
elastic tests. 

10. Timoshenko: Strength of Materials, Part II, p. 423, Van 

Nostrand, 1930. 
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Fig. 9—Stress concentration factors for sharp bends 


Fig. 10—Flat spring with clamped end. Stress 
concentration occurs at A due to clamping pressure 


UNIFORM WIDTH 





same diameter d and the same width w. It is there- 
fore suggested that the lower curve of Fig. 2 may also 
be used as an approximation for this case. The dotted 
curve of Fig. 4 may therefore represent the endurance 
diagram for the case of a wide strip with semicircular 
notches unden bending (where d/h is large, d/w 


small). 

In forming flat springs sharp bends are frequently 
used. An example of this is the bend at A in the spring 
clip shown in Fig. 8. Because of their sharp curvature, 
these bends introduce a further stress concentration 
effect which may be taken into account for repeated 
loading by using a stress concentration factor K, de- 
rived from curved bar theory’®. Values of K, for vari- 
ous values of the ratio r/h between mean radius of 
bend and thickness of material are given in Fig. 9. It 
may be seen that this factor K, increases rapidly as 


(Concluded on Page 108) 


43 








Pasteurizer Features Walking Beall, 


processing, the Vortex pasteurizer in Fig. 1, 

made by Barry-Wehmiller Machinery Co., St. 
Louis, involved design problems such as power trans- 
mission consistent with the slow motion of the ma- 
chine; maximum dependability, to prevent spoilage; 
insurance against corrosion; cleanliness and good ap- 
pearance; and anticipation of an extreme amount of 
variation in sizes of individual machines with the 
same operating principles. Basically, the machine is 
an enclosed conveyor through which pass bottled or 
canned foods subjected to a series of water sprays of 
varying temperature. 

Most daring individual feature of the machine is a 
new version of the familiar walking beam applied to 
the conveyor. It was developed with special atten- 
tion to the peculiar requirements of such a mechanism 
for conveying large numbers of bottles as small as 
two inches in diameter. An average sized pasteurizer 
will contain between 9000 and 10,000 filled bottles at 
one time, while a figure of 20,000 is not uncommon. 


? COMMON with other machinery used in food 


Utilize Two Movable Grates 


The usual walking beam conveyor consists of one 
stationary grate together with an interlocking mov- 
able grate. The movable grate lifts the load from 
the stationary grate, advances the load for a prede- 
termined distance, and deposits it on the stationary 
grate while the movable grate returns to its position 
to repeat the cycle. Power requirement for such a 
type of walking beam in the pasteurizer would have 
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Fig. 1—Pasteurizer from infeed 
end. Three-section, sheet steel 
rolling doors may be seen in 
lower portion of side. Quick- 
opening glass windows permit 
observation of operations within 


been prohibitive inasmuch as it would have included 
the repeated lifting of the weight of such quantities 
of bottles as mentioned above. It was determined, 
therefore, to have the walking beam conveyor con- 
sist of two movable grates, with the mode of opera- 
tion as follows. 


Reciprocating Motion Required 


Grate A, carrying the load, moves forward a pre- 
determined distance while grate B moves in the op- 
posite direction at a lower level. At the end of the 
forward movement of grate A, grate B is raised flush 
with grate A. The latter then drops to the level pre- 
viously occupied by grate B, and grate B, now carry- 
ing the load, moves forward the predetermined dis- 
tance. In this way the load on the conveyor is never 
lifted and the power required is only the tractive 
power needed to draw the loaded conveyor on tapered 
roller bearings, as the grates themselves are counter- 
balanced and thus require no considerable amount of 
power for their up and down motion. 

It is obvious from the above description that the 
only type of motion required to drive the pasteurizer 
is reciprocating motion. The working surface of the 
conveyor is composed of a series of %-inch by 1-inch 
brass strips running longitudinally on edge through 
the pasteurizer. Strips are placed closely enough to- 
gether to provide a steady support for the containers 
and yet far enough apart to allow space for the strips 
of the interlocking grate plus sufficient clearances for 
particles of broken glass to fall into the reservoir. 
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By William Nekola 


Barry-Wehmiller Machinery Co. 


eadiINew Version 


At suitable intervals the strips are fastened to 
crosswise supports which extend to the outside of the 
machine through apertures in the sidewalls of the 
tank. These cross members are secured to longitu- 
dinal channel irons which run practically the full 
length of the machine. Each cross support on each 
grate is fastened to a channel on each side of the 
machine. Thus, in the channel irons is available a 
means of support and a source of anchorage for the 
tractive power necessary to operate the grates. 

To provide the up and down motion for trans- 
ferring the load from one grate to the other, a sup- 




















Fig. 2—Jacket has 
been removed from 
pasteurizer. Curved 
supports for upper 
sidewall incorporate 
tracks for rolling 


doors. Hydraulic 
cylinder to left oper- 
ates articulating 


linkage for lifting 
and lowering con- 
veyor grates; cylin- 
der to right accom- 
plishes back and 
forth movement of 
both of the grates 


porting casting anchored to the floor carries a rocker 
arm which supports the longitudinal channels on a 
large diameter roller provided with tapered roller 
bearings. These supports are in series, in accordance 
with the length of the machine, and the motion of the 
rockers is articulated by means of connecting links, 
as Fig. 2 shows. 

At the left of the machine, in place of the articulat- 
ing linkage, is an hydraulic cylinder which with its 
reciprocating motion causes the rockers to move 
through an arc sufficient to raise and lower the 
grates. Toward the extreme right end of the long 
grate supporting channels an hydraulic cylinder 
anchored to the floor on each side of the machine im- 
parts, through a gear segment and linkage mechan- 
ism, the necessary forward and reverse movement to 
the grates. 


Pilot Valve Controls Sequence 


The sequence of all these motions is controlled by 
a pilot valve tripped by the forward and reverse mech- 
anism at the end of each stroke through a series of 
four-way and sequence valves in the hydraulic sys- 
tem at extreme right of Fig. 2. The grate operation 
is thereby carried on as described above. Variable 
speed control is achieved by means of an oil volume 
control valve at upper right with a calibrated dial 
which can easily be set by the operator of the machine. 

This type of drive is particularly suited to the pas- 
teurizer because it dispenses with the necessity for 
any reduction gears or cam movements. The entire 
drive is self-contained within the enclosure of the 
machine. Motor and pumps are mounted above the 
oil reservoir tank, and easy access to it and to the 
valve assembly is provided through doors in the outer 
casing of the pasteurizer. 

Several different aspects of the corrosion problem 








presented themselves, all arising of course from the 
spraying action on bottles and cans. The simple ex- 
pedient of using rustproof materials throughout was 
not feasible because some of the larger pasteurizers 
weigh 40 tons or more. Such masses of expensive 
metals would make the cost of the equipment pro- 
hihitive, and it was therefore mandatory that a great 
proportion of the machine be made of steel or iron. 
For relatively small parts subjected to direct ac- 
tion of the water heavy galvanizing is satisfactory. 
But large exterior surfaces of the machine together 
with castings and other mechanical parts presented a 
problem in resistance to hot water vapor and con- 
densate. After many tests a zinc chromate primer 
was adopted and for final finish of the outside of the 
machine where sanitary appearance was of great im- 
portance a white synthetic enamel proved durable. 
The interior surface of the reservoir tank, the upper 
sidewalls above the conveyor, and the inside of the 





Fig. 3—Interior view, showing copper manifold pipes and 
bronze nozzles, with walking beam grates below. Pebbly 
surface on sidewall and upper cross angles is a special 
rubber protective coating. Note welded Muntz metal 
water ducts designed to minimize water friction 


top covers also had to be protected, but all of these 
parts are sheet steel fabricated -by welding, which 
made any precoating of them out of the question. 
Moreover, they are directly subject to the most severe 
action of the hot water, and the sloughing off of rust 
particles would contaminate the recirculated water 
and present a menace to the operation of pumps and 
nozzles. 

No paint of any kind was found to be satisfactory 
for this portion of the machine and the sizes of these 
parts were much too great for handling in galvaniz- 
ing or any similar process. Finally a reclaimed rub- 
ber compound was found, capable of application with 
special spray gun equipment and forming a coating 
from 1/16-inch to %-inch thick. Its characteristics 
actually improve under use and it has the added ad- 
vantage that when alterations or field welds have to 
be made the coating can easily be repaired by trowel- 
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ing the compound. The pebbly surface on the side- 
wall and upper cross angles in Fig. 3 is this rubber 
protective coating. 

Because it was desirable to minimize wastage of 
process heat, extensive experiments were made on the 
heat transference properties of water with careful at- 
tention to the effect of different volumes of water. 
Finally a volume of water was determined which, 
properly distributed over the containers, provides a 
maximum efficiency of heat transfer. An increase 
over this volume resulted in no perceptible increase in 
heat transfer. 

Since spray nozzles were indicated for distributing a 
given volume of water over a given area, clog-proof 
nozzles had to be found which covered the area as- 
signed with a solid cone spray at low pressure. Very 
little horsepower is required to operate the pumps 
for recirculating this water. To insure that nozzles 
do not clog and spoil products through improper 
spraying, screens were added in front of the pump 
suction to prevent debris from fouling either the mani- 
folds or the nozzles. These screens are flexible belts 
made of woven bronze wire and extend out of the res- 
ervoir above the water line on a drum pulley mech- 
anism enabling them to be cleaned as operating con- 
ditions require. 


Operator Convenience Sought 


Every possible provision has been made in the ma- 
chine for operator convenience. On each machine is 
a minimum of five electric motors including the hy- 
draulic drive. A switch box assembly was developed 
containing within a single case, mounted at any con- 
venient location, all the necessary overload relays 
and magnetic switches. A pilot-lighted pushbutton 
station at each end of the machine provides for op- 
erator control and the relay system is so designed 
that overload on any one motor shuts down the entire 
machine. It is possible, however, to run any motor 
individually by altering the setting of the individual 
magnetic switches within the switch box. 

A highly important consideration in the design, 
which remain essentially the same, was the great 
number of required sizes for individual machines, 
since there is no such thing as a stock size for an in- 
bottle pasteurizer. Greatest size variation is in 
length, because there are fewer restrictions than in 
width, the building bays where the machines are in- 
stalled being customarily no wider than 20 feet. 
Lengths increase in 6-foot 6-inch steps to 68 feet 6 
inches or more. To hold special work to a minimum, 
all detail design possible was keyed into the 6-foot 6- 
inch units. Conveyor grate bars are obtainable in 13- 
foot lengths while cross-wire supports are spaced 
every 2 feet 2 inches. 

The sheet steel exterior jacket of the machine has 
at least one novel feature in its provision for access 

(Concluded on Page 80) 
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Fig. 1—Right—In a washing 
machine, resistance to alkalies 
is particularly important in a 
finish. White baked enamel 


is a smooth, glossy exterior 


Fig. 2—Below—Finishes on a 
lathe are subject to severe 
punishment. and withstand 
action of lubricants, coolants 


Designers’ 


by Newer 


By George Z. Griswold 


TRONG trends in the last decade toward 
S recognition of the sales value of attractive 
finishes, spread of ‘“cleanlined” contours 
for machines, and the realization that properly 
chosen and applied finishes can serve many utili- 
tarian purposes, have served to focus increased 
attention on the finishing problem. But until 
comparatively recently, application of external 
finishes was looked upon as a necessary evil, a 
routine procedure to satisfy whims of customers, 
one to be accomplished as quickly as possible. 
One peculiar hold-over from the former in- 
different attitude on finishes may be cited. In 
certain specific cases the cost of the actual 
lacquer finish needed for covering a machine 
costing around $5000 has been approximately 
$10, exclusive of labor and preparations. Manu- 
facturers have been known to specify an in- 
ferior finish costing a few cents less per gallon 
than a vastly superior one. Perhaps the aggre- 
gate sum of money involved in a year’s produc- 
tion is sizable, but surely the freedom from sub- 
sequent complaints would be worth the small 
additional unit expenditure for a finish suited to 
the application in question. 
It is pertinent, therefore, to discuss latest de- 
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velopments in finishing with respect to their effects on 
design, and to show some typical examples of finished 
machines. Because the subject of metallic finishes— 
stainless steel, cadmium, chromium, aluminum, etc.— 
would unduly expand the scope of this article, mention 
will be made only of organic coatings such as paints, 
enamels, lacquers and the like. Plastics will be treated 
only insofar as plastic materials are used as bases. 

Present trends in finishes naturally are greatly in- 
fluenced by the demands made by designers on organic 
coatings applied to machines. As their primary pur- 
poses, finishes afford protection of the metal beneath 
from rust, chemicals, or other corrosion; provide 
decoration, resulting in increased attractiveness and 
sales; aid cleanliness, particularly in industries such 
as baking and dairy products; and increase effective- 
ness of workers, as when different colors indicate a 
given sequence of operations to a worker. 

Refinements of these purposes are being found, 
however, and include increased durability, resistance 
to heat, and reduced finishing time, through as rapid 
drying and hardening as possible. Probably as a result 
of the intensive research being done on plastics, most 
of the advances in finishes have come recently in the 
field of synthetics. 


Washer Epitomizes Trends 


Many of the latest trends are epitomized by the 
white baking enamel on the washing machine in Fig. 
1. In addition to having greatly increased durability 
and resistance to moisture and alkalies, this finish was 
required to possess excellent flow qualities during ap- 
plication so that a smooth and glossy finish would re- 
sult. In general, of course, a finish with a high per- 
centage by volume of a nonvolatile oil in comparison 
with the pigment will tend to be glossy, since during 
drying the oil floods the pigment and causes it to re- 
cede from the surface. And in a washing machine 
alkali resistance is perhaps disproportionately im- 
portant, particularly if the water evaporates from the 
soap and leaves a strong alkali solution. 

Reduced finishing time is a strong trend. Older bak- 
ing enamels, for instance, required from several hours 
to a day or more from application until becoming hard 
enough to handle and wrap. This time has been pro- 
gressively reduced, and now finishes are available that 
air dry in a few minutes, bake in 10 or 15 minutes and 




















are ready to handle in less than an hour. Quality of 
the finish tended to deteriorate somewhat when first 
experiments were conducted along the lines of de- 
creased baking periods at higher temperatures, but 
this difficulty has been overcome. 

It is important to realize that the rapidity of baking 
depends largely on the mass within an oven. In the 
case of the washing machine in Fig. 1, cast parts and 
sheet metal had to be finished and baked simultaneous- 
ly after assembly. But because of the thinness of sheet 
metal, the enamel on it baked much faster than that 
on more bulky castings. Hence a finish had to be de- 
veloped which would permit heating the metal to the 
point where the enamel on the castings would bake, 
but at the same time the finish on the sheet metal 
could not be permitted to deteriorate or discolor. 

Two new types of lacquers, or finishes containing 
nitrocellulose as a nonvolatile element, are illustrated 
on the machines in Figs. 2 and 3. Finishes on a lathe 
of course are subject to severe punishment and must 
withstand chemical action of lubricants and coolant 
solutions. The lacquer shown in the unretouched photo- 
graph has a hard gloss in the standard machine tool 
gray. It must be able to resist blows from tools laid 





Fig. 4—A heat-reactive phe- 
nolic type resin is used on 
) this rayon spinning bucket 
4 and is unaffected by the 
highly acid spin-bath 


Fig. 3—Offset lithographing 
machine has a hard lacquer 
finish, resistant to ink and 
various lubricants 


































down hurriedly by operators. Ink and lubricants must 
be resisted by lacquer on the lithographing machine. 

Although many finishes have layers of primers and 
fillers beneath them, it is often desirable to rustproof 
the metal, except in the case of nonferrous metals or 
stainless steel. Methods like bonderizing and parkeriz- 
ing are efficient preventatives of rust in case the ex- 
terior should be broken. Parkerizing is a typical meth- 
od, consisting of immersing metal in a nearly boiling 
chemical solution which changes the surface to an in- 
soluble phosphate impervious to rust under ordinary 
conditions. The process requires considerable time, 
however, and hence may be expensive. 

Some of the progress leading to faster baking sched- 
ules is also attributable to new methods of applying 





Fig. 5—Panto engraver has a gray wrinkle finish applied 
in one baked coat. Former limitations of wrinkle have 
been greatly reduced, 'enlarging its scope 


heat. A process introduced last year, in which heat is 
supplied by “‘near infra-red” electric lamps or radiant- 
heat ovens, bakes the finish from the inside out, in- 
stead of vice-versa as formerly. This method is dis- 
cussed on page 38 of this issue. Very recently, finishes 
were developed to take full advantage of the special 
features of this process, baking in 20 minutes. 
Heat-reactive coatings—i.e., finishes that must be 
hardened or polymerized by heat before becoming 
permanently infusible and insoluble—offer special ad- 
vantages such as resistance to melting at any tem- 
perature and to charring up to 300 degrees Fahr. or 
even higher. Even at elevated temperature they are 
unaffected by common solvents and many acids. An 
example to such a finish is that on the rayon spinning 
bucket in Fig. 4. As filaments of rayon are gathered 
into a bundle in the bucket they carry considerable 
spin-bath solution, a highly acid medium. Aluminum 
alloys are used for the part because of their high 
strength-weight ratio, but they would be impractical 
except for a protective coating. After a preliminary 
chemical treatment to promote a good bond between 
the coating and the aluminum, a heat-reactive phenolic 
type resin is applied by spraying. Because the bucket 
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Fig. 6—Wrinkle offers an attractive, unusual finish 
for many consumer machines, as on this movie 
projector. Light colored wrinkles are now available 


must be delicately balanced it is rotated in a fixture 
during spraying, to promote uniformity in coating. 
Three coats of a pigmented primer are followed with 
three coats of the resin solution, each coat being fol- 
lowed with a baking operation. After the final coat a 
longer and higher temperature bake is used to give a 
smooth impervious finish. 

Wrinkle finishes have been popular for some time, 
particularly when the metal beneath is rough and it 
is desired to apply only one finish. Under those con- 
ditions wrinkle finishes in a variety of colors may be 
used to give a durable and attractive exterior, the 
wrinkles actually blending with the roughness of the 
metal. Figs. 5 and 6 are two excellent examples of ma- 
chines with wrinkle. Limitations such as the fact the 
base material darkened when baked, formerly re- 
stricted wrinkle finishes to dark colors. Hardening 
times were comparatively long and wrinkle patterns 
were large. With the removal of these limitations, the 
field of application of wrinkle has been extended great- 
ly. White and light colored wrinkles have been added. 


In addition to cases calling for comparatively stand- 
ardized finishes, many special situations arise which 
necessitate considerable extra work to arrive at a 
finish with the desired quality and properties that can 
be applied for the lowest unit cost. The great strides 
being made in finishes in general should permit the 
designer to find a finish which meets his specifications. 

Acknowledgement is given the following companies 
for their co-operation in the preparation of material 
for this article: Aluminum Co. of America (Fig. 4); 
Bakelite Corp.; Dexter Co. (Fig. 1); Durez Chemicals 
& Plastics Inc.; General Electric Co.; Glidden Co.; 
Harris-Seybold-Potter Co. (Fig. 3); Hilo Varnish Corp.; 
Maas & Waldstein Co.; New Wrinkle Inc. (Figs. 5 and 
6); Roxalin Flexible Lacquer Co.; Sherwin-Williams 
Co. (Fig. 1); Warner & Swasey Co. (Fig. 2). 
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Q Fis es the techie sng ana,easill 
ing the instrument. Also, the construction of a prac- 
tical annealing oven is covered. 

Owing to the wide variations in properties between 
different model materials it is advisable to use but 
one until its properties are ‘fully known. The writer 
has found Bakelite, type “BT-61-893 Water White,” 
to be a good general purpose material. It is easy to 
work, of a good sensitivity, fairly uniform in quality 
and easy to obtain. One-quarter-inch thickness is 
recommended unless the other lateral dimensions are 
great enough to make buckling a problem. Too thick 
a material accentuates some of the problems and is 
to be avoided. Theoretically also, the thicker the 
material the greater the departure from plane stress. 

For model making a combination jig saw and filer 
is required. There are several low priced machines 
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available that are satist 
saw blades, .11 inch by 
the inch, are satisfaetc 
blades, .045 in ich Me 

used for the ft 
for general shapes as required 
by the" model. yer a 800 revolutions per minute 
is recommended for both sawing and filing. The 
machine shop sensitive drill press may be used for 
drilling if care is observed to avoid scratches, etc. 
















For polishing, a metallographic lap equipped with 


three 6 inch wheels and adjusted to about 800 revo- 
lutions per minute is useful. 

Bakelite as received is rough sawed across its face 
similarly to a disk cut from a log. The first step is 
to cut out a rectangular block with the jig saw. Edge 
of block should lie % inch to % inch outside of the 
finished outline because of the drop off in thickness 
in the polishing. 

Preliminary polishing is with waterproof sand- 
paper, 180 grit, used dry with a moderately light 
pressure until all traces of the original saw marks 
have been removed. Position of the block should be 








































































































Jnsulation Board Bolted to ¥ 6 Insulation Boards 
° ° Wire Handles cyt 
Overall Insulation Gover ——renlid | one { lL < c& 
r t T ar on <j } d 
Rock Wool | -Welded Sheet Stee! Oven| 9} + I ; ri 3 
hid Flange, at Ends Only i : He 
a to Reduce Radiation a a S| / 
— a ee oe, ee oo ee En 
as “ZS | Accumulator Lid-Welded Ste! aor iat eaual 
foc Mo Day bane rage yada Welded - A 1 P0.6X8'K//" 
/) a Mi mM a 
; f Bulb-Bulbnsulated fromol/ Metal, || PeOXBXT 
C Tae oa Dial Thermometer, 
wy 7 aS ? e 
| ——— 13 
2 a ae Y Thermostat © " 
x -—8" bt . 4 
550 Watt Ree Heat Accumulate Welded 1° | Holes Plugged with Asbestos 22k 
Glow Coil | PR |) Switch, with on 
- ode a “oO - Pilot Light Po ee Fig. 13—C t ti 
ea ew g- onstruction 
Asbestos 6/4 X10 ry Gage Welded Sheet Stee/ \ pont of annealing oven 
Gaskets —— o TI | [_Over-AoFlanging af pf : a suitable for treating 
No aa | ‘I Extension Cord a | bk models for photoelas- 
, Socket, Unglazed Forcelean, — | hy Oe pia. Rie = tic analysis 
aad Rock Woo/ "“ 
a 15 Pj =| 4 | ba i /4 4 . wn 9 
23° ~| Wood Box 9g Insulation Board 


MACHINE DESIGN—May, 1940 












ee 
& 
-s 


: 
af 











altered frequently to avoid sanding more at one edge 
than the other, tapering the thickness. Then the 
model is dry polished with the same type paper, 400 
grit, until the first sanding marks have disappeared. 
After this and all succeeding polishing, model should 
be flushed thoroughly in clean water at a temperature 
close to that of the model. Next, the 400 grit paper 
is wetted down thoroughly for polishing until smooth 
and semitransparent. 

_ Change is then made to a polishing wheel covered 
with metallographic polishing broadcloth, thoroughly 
wetted with water. Polishing is continued with 400 
grit alundum applied with a 250 cubic centimeter 
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Fig. 14—Polariscope with component parts indicated. 
Straining frame with model is in position 


Erlenmeyer flask, filled about % inch with the powder 
and half filled with clean, preferably distilled, water. 
Top is closed with one hole rubber stopper with a 
short glass tube inserted. Frequent shaking is re- 
quired to maintain suspension. With a few small 
drops upon the disk, polishing is done with a light 
pressure, changing position frequently and oscillating 
model slightly. After 15 or 20 seconds of polishing a 
few more drops of the polishing mixture should be 
added. Wheel should be flushed free of powder fre- 
quently. A few minutes polishing will bring the 
model to a good texture and almost perfectly trans- 
parent. 

Final polishing is as above, using a fresh wheel and 
cloth and a suspension of levigated alumina, in an- 
other Erlenmeyer flask. Great care should be taken 
to clean off the former polishing particles. A very 
light pressure should be used and position changed 
continually to avoid scratches. Model should be 
flushed off frequently in water. When the polishing 
is completed the block will be as clear as window 
glass. Examination with a strong magnifying glass 
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should show very few scratches. An occasional large 
scratch will not matter, but a multitude of very fine 
scratches will prove ruinous. Polishing wheel may 
be cleaned by holding a small scrub brush against 
the revolving wheel, flushing copiously with water. 
After polishing, block is ready to be annealed. 

Annealing oven construction is shown in Fig. 13. 
The large mass of steel is to insure uniformity of 
temperature and a slow cooling when the heat is 
turned off. It also shelters the model from the direct 
heat of the glow coil. 

Annealing temperatures between 300 degrees and 
320 degrees Fahr. have been found to be best, con- 
sidering the time available for commercial work. 
Model temperature should. not rise above about 350 
degrees, although there seems to be no harm in heat- 
ing as rapidly as possible. About three hours is 
required to bring the oven to a stabilized temperature. 
Two hours soaking is recommended after this point 
is reached. Then heat may be cut off. If oven has 
been properly made and insulated che cooling rate 
will not exceed 20 degrees per hour at the start, and 
will drop considerably below this as the temperature 
falls. At the end of about fifteen hours the tempera- 
ture will be down to 150 degrees, at which point it 
will probably be necessary to remove the overall in- 
sulating cover to increase the rate of cooling. By 
the following morning the oven lid may be removed. 
It is best to leave oven open for an hour before re- 
moving heat accumulator lid, to insure model not 
being too far from room temperature. 

It is suggested that a trial run be made first to 
acquaint oneself with the cooling characteristics of 
the particular oven. Model should be fully supported 
along its face on a piece of Transite or other suit- 
able insulating board, to prevent warpage. The an- 
nealed biank need not be used at once but may be 
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Fig. 15—Calibration specimen with bushing and pin 
























































stored provided it is protected against sudden changes 
in temperature and excessive drying or humidity. 
Annealed block should not show a pattern of more 
than one-fourth of an order, and if properly done 
will generally show less than that. Bakelite will 
usually shrink 2 to 3 per cent in annealing. 

It is advisable to do the drilling now, as this 
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operation offers the greatest risk of breakage. Slow 
spindle speed (about 400 revolutions per minute on 
5/16 inches diameter) and a light pressure are neces- 
sary. Model should be backed with a clean smooth 
piece of hardwood. Great care must be observed at 
the “break through” to avoid chipping of the lower 
face. Drills should have very little lip clearance, 
using no lubricant. Reaming is best done by hand to 
avoid risk of seizure. Drilling may produce an ap- 
preciable fringe pattern, most of which will disappear 
in a short period. 

Making of the model blank is the next step. A 





Fig. 16—Straining frame with model in place with 
turnbuckles and spring balances for applying loads 


tracing paper template 1/16 inch outside the finished 
model outline, fastened to the block with rubber 
cement, aids in sawing to outline with the fret saw 
blade. If reasonable care is used the pattern pro- 
duced will not extend into the finished outline. 
Another template cut out of tracing paper to the 
exact finished outline and cemented to the blank al- 
lows removal of the excess material with a crochet 
file in the jig saw. It will be found that the material 
can be roughed off rapidly without danger of forming 
a pattern. High accuracy is required only at the 
points of maximum stress as small errors at remote 
points will have little effect on this maximum stress. 
A fairly complicated model may easily be filed out in 
from one to two hours. After filing to finish outline, 
the observations should be carried through promptly 
as drying occurs from the fresh cut edge. Particular- 
ly where fine detail is required must this be observed. 
It will frequently be found advisable to repolisn 
after the sawing, and sometimes also the finished 
model. This last should be done with great care and 
only with the levigated alumina as it is easy to round 
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off the edge, spoiling the model, at the very point 
which holds the greatest interest. It may also be 
desirable to smooth down the edge of the model with 
a wet piece of the 400 grit sandpaper. Holes may 
be reamed for close fits with dry sandpaper wrapped 
around a slightly undersize pin. 

Before placing the model in the straining frame 
it is advisable to give it a short polishing at a very 
light pressure with a freshly cleaned wheel and a 
drop or two of the levigated alumina. This will re- 
move any grease or finger marks which, at points 
of close detail, may ruin the pattern. Model should 
be flushed thoroughly in clean water at model tem- 
perature. Any sudden temperature changes are like- 
ly to produce a pattern. The model is now ready 
for loading and analysis. 

Before using the polariscope, which is arranged 
according to Fig. 14 and discussed in Part II, it should 
be cleaned and adjusted. Xylene, a hydrocarbon in the 
benzene series, will be found suitable for cleaning the 
disks, quarter-wave plates, and lenses. It should be 
used sparingly, wiping with soft cleaning tissue. 
These parts are easily damaged and must be carefully 
handled. They should not be subjected to a higher 
temperature than 150 degrees Fahr. Either set of 
Polaroid disks and plates may be used fo~ polarizer 
or analyzer. 

When the lamp is first turned on the mercury is a 
liquid and it requires nearly five minutes to heat and 
thoroughly vaporize it, giving full light intensity. It 
also requires about five minutes after turning off for 
the vapor to condense, permitting restriking the arc. 
Light should be adjusted vertically and axially until, 
at a distance of several feet from the condensing lenses 
the illumination is as nearly uniform as possible. 

A simple tension specimen will be required for the 
adjustment of the disks and plates. It may also be 
used for the calibration of the Bakelite. A suggested 
design is shown in Fig. 15. The width at the midpoint 
should be as close as possible to central as small errors 
will make an appreciable departure from uniform 
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Fig. 17—Example of method of loading a model 
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stress. (The relative stress difference between one 
side and the other will be twelve times the relative 
eccentricity). The steel bushings should be smooth and 
a free fit in the holes. Polishing need not be perfect 
as no great detail is required. Specimen is mounted 
between two plates by means of the steel bushing and 
pin shown in Fig. 15, and the plates are bolted to the 
lower cross bar of the straining frame. A piece of 
music wire is passed through the other bushing placed 
in the other hole, and the wire connected to a 4 to 1 
loading beam, somewhat as shown in Fig. 16. Speci- 
men should be positioned with its center line vertical 
and its midpoint close to the center of the field of the 
polariscope. 

With the quarter-wave plates swung out of position, 
the analyzer disk should be rotated until maximum 
extinction of light occurs. The two disks now have 
crossed axes although the actual directions are not 
known. Then by rotating analyzer 90 degrees, giving 
maximum light, specimen may be focused on the 
screen by moving the lens set back and forth. Position 
of Polaroid disks makes little difference, although 
some gain in clarity may be obtained by placing them 
as close to the specimen as possible. Returning the 
analyzer through 90 degrees to its first position makes 
specimen (if perfect) practically undiscernible on the 
screen. There will probably be some brightness how- 
ever, particularly around the holes. 


Adjusting the Polariscope 


Applying the load slowly, by means of the spring 
balance and turnbuckle will show a pattern first 
around the holes due to stress concentration. As the 
load is increased the specimen will get brighter and 
brighter at its midpoint, and then will darken. When 
maximum darkness is reached it will be stressed, at 
this point, to the first order. It will probably be found 
that, due chiefly to eccentricity of the applied load, 
the darkness does not extend clear across the width. 

The load which brings the dark band central about 
the centerline should be determined and then increased 
until maximum brightness is again obtained. Dimen- 
sions of the specimen are such that the midpoint is 
far enough removed from the disturbance of the ends 
to give a substantially uniform distribution of the 
stress. That is, the stress is simple tension, parallel 
to the centerline, and equal to the load divided by the 
cross section area. The principal directions, then, are 
vertical and horizontal (the centerline was originally 
set vertical). Since rotation of the polarizer and 
analyzer together varies the relative inclination of 
the stress it will vary the brightness of the center part 
of the specimen. 

At the position of maximum darkness the axes will 
be vertical and horizontal. We will not know which 
is vertical but will assume it is the polarizer. Mount: 
ing ring for one of the disks should be rotated with 


MACHINE DESIGN—May, 1940 





Fig. 18—Photoelastic pattern of loaded model section 
Enlargement is six diameters 


its pointer around the disk to the vertical (90 degree) 
reading. Position should be checked as originally de- 
scribed and readjustments made if necessary. Pointer 
of other disk should be set likewise on the vertical 
reading by moving around the disk. Now, when these 
two pointers are set on the vertical positions the polar- 
ized beam will be vertical and the analyzed beam 
horizontal. 

Now polarizer and analyzer may be set at the 45 
degree position, which will give maximum light at the 
midpoint of the specimen. If the load is increased 
until the second order fringe is centered about the 
centerline and then backed off to one-fourth the dis- 
tance from the first to the second order, the vertical 
component emerges from the specimen 1% wave 
length ahead of the horizontal, producing in effect, a 
quarter-wave plate. 

This quarter-wave plate with its known axes, (ad- 
vancing vertical), is now used to check the apparatus 
plates. Swinging one of the quarter-wave plates into 
position it may be rotated until the center of the speci- 
men is at maximum darkness. The retarding axis of 
this quarter-wave plate must then be vertical in order 
to cancel the quarter-wave advance occurring in the 
specimen. By loosening the clamping screws, mount- 
ing ring may be rotated around the disk until the 
pointer is on the horizontal (zero) setting. This posi- 
tion should be checked and readjusted if necessary. 
The pointer will now be set on the advancing axis of 
the plate. 

Moving the pointer of the adjusted quarter-wave 
plate to the vertical position, the second plate may 
then be swung into place and rotated until the field 
is at maximum darkness (ignoring now the speci- 

(Continued on Page 102) 
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By Richard L. Templin 


Aluminum Company of America 


MBODYING modern hydraulic press design features in con- 
EK junction with the latest developments in testing machine load 

weighing, indicating and recording mechanisms, the machine 
shown in Fig. 1 is a versatile metal working machine which can 
also be used for testing. Built by the Baldwin-Southwark corpo- 
ration for the Aluminum Research Laboratories this powerful 
machine is capable of performing extrusion, forging, forming, roll- 
ing operations and has special apparatus for studying the plastic 
flow of aluminum. 

Production presses are generally not equipped with devices 
which can be used to determine accurately the loads being em- 
ployed in fabrication processes. These loads have often been de- 
termined by measuring the unit pressure developed in the hy- 
draulic system and converting it to total load, but packing fric- 
tion and many other difficulties make uncertain the evaluation of 
load by this method. For this reason, the outstanding features of 



























Fig. 1—Precision metal working machine testing joint in tension 


Combines Features 





a press and a testing machine were com- 
bined in the development of this preci- 
sion machine for carrying out fabrication 
processes and determining accurately 
the loads involved. 

In effect the machine is a 1500 ton 
hydraulic press into which has been 
built an accurate load weighing system 
which can be employed to measure loads 
within + .3 per cent up to the capacity 
of the machine. As shown in the illustra- 
tion, the top of the base plate is flush 
with the floor level. At each end of this 
plate is a 25-foot high heat-treated cast- 
steel column, The tops of these columns 
are tied together by a cap casting. 

Partially enclosed by each column a 
12-inch diameter loading screw passes 
downward through the main base plate 
to the load producing equipment. These 
screws thread through large nuts located 
in the ends of the horizontal crosshead 


MACHINE DESIGN—May, 1940 


of Press andTe 


= ae Mee TRACER 









inflesting Machine 


o 
ait te a 
% * » * i 
& 5p Re “ i 
‘ ‘ae “a 
ee sq 


EE) ae. 


> 


> 
> 
~ 
> 
> 
> 
> 
> 


= 
: 
J 


Medd4s 
(1004 


td 
ne 


(F 





Fig. 2—Hydraulic and mechanical operating equip- 
ment located below floor level 


of the machine. This crosshead is fundamentally com- 
posed of three parts. The horizontal part, through the 
ends of which the large screws thread, is encircled 
in a vertical plane by a large yoke. Separating these 
two parts is an annular hydraulic capsule which is 
part of the load weighing mechanism. The vertical 

axis of the crosshead assembly is in the center of a 

; 10-inch diameter hole which runs completely through 
the head. This hole facilitates the use of certain test- 
ing and metal working equipment. 

The loading crosshead, which is known as the “‘sensi- 
tive crosshead” because it carries the load weighing 
< capsule is always moved downward to load either in 
’ tension or compression. The vertical columns which 
guide the sensitive crosshead are in compression dur- 
8 ing tension testing. During compression loading these 
columns resist horizontal components of forces due to 
: eccentric loads. The sensitive crosshead can be moved 

throughout the length of the working space of the ma- 
chine by rotating the screws which thread through its 
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Fig. 3—Experimental extrusion equipment is operated 
hydraulically and heated electrically 


ends. Such movement of the sensitive crosshead is em- 
ployed only to locate it at the elevation which best 
suits the specimen or apparatus. Load is applied to 
whatever equipment is used in the machine by pulling 
the large screws downward hydraulically. 

Completely surrounding the machine, in plan, is an 
elevator to transport and position observers or ap- 
paratus, as in Fig. 1, at desired elevations. This ele- 
vator is boarded from the ladder which is located at 
the left side of the machine. Running across the main 
base plate between the columns are tracks for the in- 
dustrial railway system to move equipment in and out 
of the machine. On the cross member of the sensitive 
crosshead are capstans to which cable slings are at- 
tached to facilitate removal of such equipment from 
the railway cars. In this work, the sensitive crosshead 
is employed as a 5-ton crane. 


Records Loads Automatically 


To the left of the machine is the control cabinet, 
from which station the machine is operated, loads ob- 
served and automatically recorded. Pressure developed 
in the previously mentioned annular hydraulic capsule 
of the sensitive crosshead is transmitted by flexible 
tubing to this cabinet where it is converted to load in- 
dications on the dials and recorder of the machine. 
Two such dials are provided, each of which can be 
used to show two different ranges. The four ranges 
which are employed are 60,000 pounds, 200,000 pounds, 
1,000,000 pounds, and 3,000,000 pounds. Each may be 
represented by full scale movement of the hands on 
the 24-inch diameter dials. The load recorder is sup- 
ported on the right hand side of this control cabinet 
and on its drum records can be plotted of load against 
either reduced movement of the sensitive crosshead 
or elapsed time. The load weighing system used is the 
well known Tate-Emery design. The control cabinet 
also houses the electrical and pump controls. 

To permit service operations on the hydraulic and 
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Fig. 4—Press forging equipment to cog square stock. 
Loads and deformation are recorded automatically 


mechanical operating equipment located in the base- 
ment below, the aluminum alloy panel floor in front 
of the machine is removable. Fig. 2 shows a part of 
the operating equipment taken from a position in the 
basement corresponding to the position on the main 
floor from which Fig. 1 was photographed. In the right 
background the loading screws can be seen. The main 
ram, which is 46 inches in diameter, is hollow and is 
attached rigidly to the under side of the main base 
plate. Surrounding this ram and open upward is the 
main cylinder from which extend, right and left, large 
arms through which the load applying screws pass. 
The screws may rotate in the bearings at the end of 
these arms, but longitudinal movement is prevented by 
large thrust nuts. 

Introduction of hydraulic pressure into the cylinder 
through the hollow ram pushes the cylinder down- 
ward. This downward motion is transmitted to the 
sensitive crosshead through the screws, thus loading 
the specimen or equipment in the machine. The hy- 
draulic pressure in the cylinder at 3,000,000 pounds 
load on the specimen or apparatus is approximately 
1800 pounds per square inch. Following a loading 
stroke, the main cylinder, two screws, and sensitive 
crosshead are returned to their original position by 
means of two smaller hydraulic cylinders. 

To produce the hydraulic pressure necessary to de- 
velop the desired loads, two separate pumping units, 
the pumps of which were made by the Northern Pump 
Co., are used. Either can be utilized to pump oil under 
pressure into the main or the pull-back cylinders. 

The small pumping unit is similar to those em- 
ployed in other large testing machines or slow-moving 
presses. It consists of an 18-gallon per minute variable 
delivery, radial piston type pump driven by a con- 
stant speed, 20-horsepower motor. This pumping unit 
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is capable of moving the sensitive crosshead of the 
machine at variable rates not exceeding 2.4 inches per 
minute and to return this head at variable speeds not 
exceeding 23 inches per minute. 

Also a variable delivery, radial piston type pump, 
the large pumping unit, which appears in the fore- 
ground of Fig. 2, is driven by a 300-horsepower syn- 
chronous motor. This unit permits the application and 
maintenance of loads up to and including the capacity 
of the machine at rates not exceeding 36 inches per 
minute and is one of the unique features of this ma- 
chine. When this pumping unit is employed it gives 
combinations of load and speed which distinguish 
this machine as the most powerful testing machine in 
the world. The reason for providing such power to this 
machine is to permit the execution of metal working 
operations involving large forces and high speeds. In 
these operations it is also desirable to return the head 
quickly following a working stroke. The large pump- 
ing unit returns the sensitive crosshead at variable 
speeds up to 288 inches per minute. In both the load- 
ing and return strokes, oil is pumped direct into the 
cylinders. A pressure accumulator is therefore unneces- 
Sary. 

Although either pumping units may be employed, 
arrangements have been made whereby the small 
pumping unit can be used to supply high pressure oil 
for other uses while the large unit is used to operate 
the machine. This source of hydraulic pressure is em- 
ployed in some auxiliary metalworking equipment. 


Extrusion Load Recorded 


Extrusion equipment, Fig. 3, consists of a cylinder 
assembly attached to the under side of the sensitive 
crosshead and a ram assembly fixed to the main base 
plate. The cylinder assembly consists of a three-part 
cylinder in conjunction with die and locking bar as- 
sion presses. The cylinder is surrounded by a 37 kilo- 
watt electric drum-type furnace. 

Extrusion as conducted in this machine is accom- 
plished by moving the cylinder assembly downward 
over the ram. The extrusion billet, which has been pre- 
viously placed inside the extrusion cylinder, is ex- 
truded through the die and upward through the hole 
provided in the sensitive crosshead. The load which is 
developed during the extrusion of a billet in this equip- 
ment is automatically recorded. This information can- 
not be easily or accurately obtained in commercial 
extrusion presses. 

Shown in Fig. 4 is equipment to press forge metal 
at different temperatures and rates. This equipment 
consists primarily of two pedestals, one of which is 
attached to the main base plate. The other is sus- 
pended from the under side of the sensitive crosshead. 

While this machine will be used primarily on experi- 
mental metal working projects, it can be used also for 
tensile and compressive tests of large structural speci- 
mens. 
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Plastic Comparator Aids Selection 


RELIMINARY selection of the best plastic for 
P a particular application may be quickly de- 

termined from the accompanying chart. In 
order to bring out distinguishing characteristics the 
numbers indicate relative values, starting with num- 
ber one as best. Presented in a paper by C. A. Norris, 
Bakelite Corp., at a meeting on new developments 
in molded plastics at the Franklin Institute, this 
chart reveals the importance of considering not only 
the most essential property or characteristic required 
in a molded plastic part but also the necessity of 
evaluating other properties which affect service. 

If color is the paramount consideration, for ex- 
ample, it should not be concluded that the plastic 
material rated first in color has all the other desirable 
requirements. Also, if strength is required it should 
not be assumed that dielectric properties or dimen- 
sional stability go with it. 

As an example of the use of the chart in selecting 
the proper material for a given part, an automobile 
distributor head will serve as a specific example to 
show how the table works. For toughness, thermo- 
plastic materials together with shock-resistant phe- 
nolic are most suited. All the phenolics appear satis- 
factory for cold fiow properties. 

Water resistance needs to be considered for this 


particular application. Polystyrene is first, vinyl is 
second and phenolic low-loss and heat-resistant are 
tied for third. For aging, the following materials 
are arranged in order of suitability: Heat-resistant 
phenolic, low-loss phenolic, vinyl. For heat resistance 
the order is heat-resistant phenolic, general purpose 
phenolic, low-loss phenolic. Best dielectric strengths 
are given by urea, polystyrene, methyl-methacrylate. 
The phenolic materials have an advantage over all 
others with respect to moldability around inserts. 


Cost is also a Factor 


From this survey, it is apparent that low-loss 
phenolic is best suited for the application in question. 
This is further supported by actual tests made by 
one of the large automotive companies. Of course 
cost is an important factor in selection especially 
when several plastics may serve the purpose. General 
purpose material is less expensive than low-loss. 
While it is not the best material for this job, it is 
amply suitable and is commonly used. 

Thus the table may be used in a similar manner 
for selecting the proper plastic for any part. It is 
especially helpful when a combination of properties 
is involved. 
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THIS MONTH'S COVER. A vibrating feed in the Internationa 


cigar-making machine assures uniform distribution of all sizes of filler 
particles to cigars. Filler is fed from hopper to compression chambe1 
and then inserted into a mold in a revolving turret where it is pressec 
into shape. A turntable of two wrapper dies assures increased speec 
of cutting wrapper leaf. An automatic stop plate at the revolving turre 
mold stops the machine when any undue pressure is applied 


y, ¢ Enclosure of the General Electric visual inspection X-ray unit (left, top 
is ventilated by a motor-driven fan so that the X-ray unit will operate 
CALgII continuously without overheating. Processed products are inspected 





for foreign materials at the belt speed of 50 feet per minute. Moto: 


driving conveyor belt is controlled by pushbutton station operating « 
magnetic switch with a thermal overload cutout. A corrugated rolle 
with axis parallel to the belt carries away rejected package 
) High strength cast iron is used in the rams and the cylinders ¢ 


the Plycor plywood press (left, center), because required accurac 

of the plywood panels is so great that pressure tightness must b: 

maintained steadily and wear reduced to the lowest possible min 
mum. Rams are hardened to approximately 425 brinell 


One-piece integral frame without joint between crankshaft an 
dies provides great longitudinal rigidity in the Ajax eight-inc 
upset forging machine (left, bottom). Weighing 470,000 pound: 
the machine is driven by a 150-horsepower motor through V-belf 
to a flywheel and air clutch assembly. In operation, tripping of 
small foot valve causes air clutch to engage instantly 
















Drive of the Century four-pocket divider bakery machine (centejj 
top) is by V-belt worm gear reduction and steel roller chair 
Reciprocating motions are all operated by a forged steel crank 
shaft. Oil feeds by gravity to all moving surfaces and surplus : 
filtered into a container in the frame. Dough box is hand scrape 

















Eight roller bearing, gear-driven feed rolls of the Whitne 
double planer (center) are controlled by a micro-feed select 
which provides any rate of feed between 30 and 90 feet pe 
minute. Power comes from a single-speed constant hors« 
power brake motor, permitting instantaneous stopping. Th 
automatic motor-driven grinder is moved across the bar by 
separate gearmotor and reverses automatically 













Casing of the Philco refrigerator (center, bottom) is so planne 
that in one piece of drawn steel there are no separate to) 
sides or joints. Thickness of the door is concentrated on th 
outside to harmonize with the rounded lines and to pern 
use of a shelf-lined inner door. Styled by Harold Van Dore 
the refrigerator has a white plastic breakerstrip lining tl 
inner compartment, to blend with other white finishine 











All vibrational and torsional stresses between the motor a1 
pump unit have been totally eliminated by the base cc 
struction in the Wallace power pack (right, center). Consté 
oil change has been made unnecessary by a reservoir cc 
struction providing virtual self-cleaning. Power is tak 
from the gear type pump through a relief valve with a p: 
determined pressure setting and connected to the unit 

means of flexible pressure rubber tubing 


















Wilkin-Challoner automatic plow-bore machine (ric 
center, bottom) is fitted for single or double boring 
wood sash, a variable speed unit providing instant chanc 
in feeds from 30 to 60 stiles per minute. An adjustak 
slip clutch is built into the feed drive to prevent dama 
in case of jams. All motors are controlled individua 
from the pushbutton panel mounted conveniently 












The Lister-Blackstone ‘‘Powr-Pak’’ diesel-electric pov 
plant (right, center) consists of a radiator cooled engi! 
generator and control panel, with the generator plac 
directly beneath the engine, cutting floor space in hi 
Bosch fuel system is used in the four-cycle engine é 
for engine life cylinder walls are chromium impregna’ 


















Dignified simplicity of the Erie gasoline pump (rid 
bottom) greatly enhances its appearance. The pu 
was styled by Wilbur Henry Adams and has the lard 
dial of any machine of its kind. New “piped lightix] 
is featured, an arrangement of plastic tubing encircl 
the entire dial. Decorative appointments are stainless sim 















Photoelastic Analysis Gains Headway 


as Practical Tool 


HIEF engineers and designers, analytical by nature and training, often 
C are none too receptive toward new engineering department methods and 

equipment. Furthermore the management of machinery manufacturing 
companies with which these same designers are associated, are slow to approve 
the purchase of any equipment of more or less unconventional nature that 
does not show an immediate return in productive capacity of the company. It 
is too bad these conditions persist because not only the designer but the company 
and eventually the public would benefit by a more receptive attitude toward the 
newer aids to design. 

Included in this category is the photoelastic polariscope. Originally recog- 
nized only as apparatus for the research laboratory, many years passed before 
the polariscope was adopted by engineering colleges as being of value for teach- 
ing purposes in the study of stresses in machine structures. Not until recent 
years has photoelasticity gained headway as a practical engineering department 
tool suitable for use in the direct commercial development of machines. 

It is because of the increasing consideration of photoelastic analysis at 
this time that a wider knowledge of its fundamentals and their practical applica- 
tion is highly desirabie. That this fact is well appreciated by MACHINE DESIGN’S 
readers is borne out by the interest being evinced in the series of articles now 
being published on the subject, Part III of which appears in this issue. Prepara- 
tion of the series is based specifically on the actual experience of the author, 
who has had the opportunity and foresight to put the method to excellent 
use in his design work. 

In the presentation of these articles the highly theoretical aspects of photo- 
elasticity are boiled down to the essentials necessary in giving a clear and con- 
cise picture to engineers who have not previously studied this method of stress 
analysis. The series of articles is complete in itself and discusses only those 
phases of theory and practice required in successful application. 

It is believed that publication of these articles will go far toward bringing 
to chief engineers and designers in general a realization that photoelastic 
analysis can be distinctly helpful to them and further that photoelasticity 
provides an efficient and accurate method of solving those problems that are 
difficult to handle in other ways. 














Professional Viewpoints 


MACHINE DESIGN WELCOMES COMMENTS FROM READERS 


‘*... help to change attitude”’ 


To the Editor: 

Would you be kind enough to give me permission to 
reprint your editorial in the March issue of MACHINE 
DESIGN, “Prestige of Designers Is Enhanced by Pub- 
lic Acclaim.” I would like very much to send copies 
to many in this locality who would not have the op- 
portunity to see the editorial in any other way. 

The erroneous idea that machines create unemploy- 
ment is still more or less rampant in this territory, 
and I believe that your editorial, distributed in this 
way, will help to change the attitude somewhat. 

On several occasions I have been accused, as one 
of many in this particular profession, of creating un- 
employment and I have never seen anything recently 
as good as your editorial on the subject. 

—W. G. MUELLER 
Consulting Industrial Engineer 


Permission was gladly given.—ED. 


‘** . . not taxes on machines’”’ 


To the Editor: 

If you will glance at the enclosed anonymous com- 
munication which has just come to my desk you will 
get an idea of what you have put me up against by 
your recent editorial which conveys a thoroughly in- 
correct interpretation of my recently introduced bill. 

You could not have written this editorial had you 
read any of the statements which I have issued. 
Curiously enough, in my very first comment upon this 
proposal I had used exactly the same illustration that 
you use; namely, the automobile industry and in al- 
most exactly the same way. I said: 


“But while it must be conceded that most of the great 
modern industries, like the motor car industry, with all 
the innumerable jobs necessarily brought into existence 
by them, have been made possible only because men 
have learned how to invent and to use machines, it is 
also undeniable that particular men are constantly be- 
ing displaced by machines. It is not necessary to take 
either side in the debate as to whether machines in the 
last analysis create more jobs than they destroy. Ma- 
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chines do create new jobs by creating new industries. 
But, at the same time, they necessarily throw out of 
employment the particular men who, by the more labori- 
ous method, do the work which the new machines per- 
form more efficiently. It is no solace to the steel mill 
worker who is displaced by a huge automaton that some- 
where else the product of the machine is making a new 
industry. He is out of a job.” 


We have to take the unemployment problem off the 
back of the government or business itself will suffer 
and technological advance will be retarded. You have 
got to have a market for the products of the farm and 
of the factory and the only way to provide that mar- 
ket is by stimulating business to provide the jobs 
which the people need. 

Mr. C. F. Kettering of General Motors, talking to 
the National Press Club one day this week, told his 
audience how all the paint experts in the General 
Motors plant resisted his effort to find a more efficient 
way to paint automobiles and he said, as an expert 
on technological progress, that you can always depend 
upon the people most to be benefitted to resist every 
progressive step. 

I think his experience is not unlike my own. 

—JOSEPH C. O’MAHONEY 


U. 8. Senator 
The anonymous communication referred to in the 
first paragraph was a clip sheet of the March editorial 
on which was notated a criticism of the bill.—ED. 


‘* . . is of great interest’’ 


To the Editor: 

We believe that MACHINE DegsiIGN should be in 
every manufacturer’s engineering department, as the 
information compiled is of great interest to anyone 
connected with the design of machinery in any 
particular form. 

This magazine is routed through our engineering 
department and in certain instances is sent to the 
heads of other departments in the office, who read 
the articles which have been selected for them by 
someone in the engineering department. 

—A. G. SUTCLIFFE 
ILG Electric Ventilating Co. 
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IS ability and knowledge of the increasingly scientific and involved 

H problem of present day heating and air conditioning equipment will 

be invaluable to Keith T. Davis in his new position as chief engineer 

of L. J. Mueller Furnace Co., Milwaukee. Mr. Davis was formerly assistant 
chief engineer of the company. 

Graduating with honors from the University of Nebraska as an elec- 
trical engineer, he spent a short period in the electrical department at 
Lincoln, Nebr. of United Light and Power Co., where he had previously 
worked while in school. He was in charge of development of natural gas 
load when natural gas was first piped into the Lincoln area. The scientific 
and practical heating and air conditioning experience and knowledge thus 
obtained proved a substantial background when he joined the Mueller 
company in 1937 as assistant chief engineer. He has been actively engaged 
since that time in developing and improving Mueller equipment. 





KEITH T. DAVIS 


ROM the position of design engineer of Lukenweld Inc., Coatesville, 
Pa., which he has held since 1931, Edward J. Charlton has been pro- 
moted to general manager of the company. 

Born in Philadelphia in 1907 Mr. Charlton attended high school there 
and later Drexel Institute of Technology. His first position after gradua- 
tion from the institute was with Shepard-Niles Crane & Hoist Corp. in the 
engineering department of its Philadelphia plant. In May, 1931 he joined 
the Lukenweld organization as designing engineer and spent several years 
directly connected with the engineering department. Here he worked on 
all phases of design development on welded steel structures produced by 
the company. Following this, he became intimately connected with the 
development of welded steel structures for railway service such as welded 
steel underframes for high-speed trains. More recently, however, he has 
been engaged in sales development work from an engineering standpoint. 





EDWARD J. CHARLTON 





ECEIPT of a new appointment as well as recognition as an outstand- 
ing figure in his field brings attention to David C. Prince of Philadel- 
phia who has been named manager of the commercial engineering depart- 
ment of General Electric Co. He recently was selected as one of the “Mod- 
ern Pioneers of Industry” by the National Association of Manufacturers. 7 
Upon graduation in 1913 from the University of Illinois with B.S. and | 
M.S. degrees in engineering he joined General Electric Co. in its testing 4 
department. A year later he was transferred to the railway engineering 
department. He then left the company for a brief period only to return again 
in 1919 as assistant to Dr. E. F. W. Alexanderson, then specializing in radio 
development. Until 1923 he continued this work, when he was assigned to 
the research laboratory for six years. At this time he was made research 
engineer of the switchgear department at Philadelphia, and in February 





Davip C. PRINCE 
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Molded and Laminated Plastics 


@® Sharp economies in production costs 
are possible when you entrust your plas- 
tics requirements to Richardson. Made to 
your specifications in close tolerances, 
INSUROK molded and laminated parts are 
delivered completely finished—ready for 
assembly. You'll find it to your advantage 
to get the facts about Richardson facilities 
and INSUROK, the precision plastic. 


he RICHARDSON COMPANY 
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1931 became head of the engineering department— 
the position he occupied until his present promotion. 
Mr. Prince is the holder of 73 patents and is credited 
with many valuable contributions to electric ship pro- 
pulsion, welding, vacuum tubes, mercury arc rectifiers, 
electric locomotive design and more recently in oil 
and air breakers including the superspeed breakers 
built for Boulder Dam. 
* 

GEORGE L. SNYDER has been appointed chief engi- 
neer of Lukenweld Inc., Coatesville, Pa. Mr. Snyder 
joined the engineering department of the company in 
1935 and two years later became assistant chief engi- 
neer, his position previous to his present promotion. 
Engaged in experimental development and research 
work for five years, D. BRUCE JOHNSTON has been 
promoted to manager of development and research. 
S. NELSON BUELL has been made assistant chief engi- 
neer and GEORGE WHEATLEY methods engineer. 

° 

D. E. WYMAN, formerly chief engineer, industrial 
furnace division, Philadelphia Drying Machinery Co., 
has been named vice president and chief engineer of 
R-S Products Corp., Philadelphia, manufacturer of 
heat treating furnaces, burners, gate valves and con- 
trol equipment. 

7 

HuGH M. CorrouGH, who since 1936 has been as- 
sociated with the Alco Products Division of American 
Locomotive Co., New York, serving as chief mechan- 
ical engineer, assistant manager of engineering and 
manager of engineering, has been appointed manager 
of the division. 

e 

ROBERT H. HEYER has joined Battelle Memorial in- 
stitute, Columbus, O. Mr. Heyer was formerly con- 
nected with American Rolling Mill Co., Middletown, 
O., as research metallurgist. 

o 

NORMAN W. STORER, retired consulting railway en- 
gineer, Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa., has been awarded the 1939 Lamme medal 
of the American Institute of Electrical Engineers “for 
pioneering development and application of equipment 
for electric traction.’”” The medal and certificate will 
be presented Mr. Storer at the annual summer con- 
vention of the Institute. 

° 

HENRY BooTH of New York has been elected presi- 
dent of International Acetylene association. Mr. Booth, 
who was sales manager until his appointment last 
month as vice president, is connected with Shawini- 
gan Products Corp. of New York. E. L. MILLS, vice 
president of The Bastian-Blessing Co., Chicago, and 
prominent in the association’s affairs for a number 
of years having previously served as a director, vice 
president and president, has been appointed vice 
president of the association. 


MACHINE DESIGN—May, 1940 


<b 2 ao 











THE STORY OF 


he Valve that was just a Drip’ 


| AND HOW THE ENGINEER MADE IT “DRIPLESS” | 





ait tp Sis 





runs free so the washer compresses 
easily against the valve seat. 

But he still had the problem of seal 
failure. It seemed the valve would 
be a “drip” anyway .. . until he re- 
membered that neoprene resists heat 
and oxidation. 

Then our designer got together with 
H* KNEW he should go shut the his rubber supplier and found he could 
11 door. Each drip was like a blow use a neoprene gasket...one that would 
on his head. But the bed was warm... last. 

“Is a faucet like the weather,” he Now the valve works like a charm. 
wondered, pulling the covers up over It’s “dripless”—compressing to a leak- 
his ears, “that everyone talks about proof seal. In hot water service it lasts 
and no one does anything about?” indefinitely. It closes with finger-tip 

And then he wondered why faucet action. 
washers fail. Soon he figured out two They’ve found a lot more uses for 
reasons: (1) rotative wear as the valve the valve because the seal is neoprene. 
turned down to its seat; (2) fajlure It’s used on air systems where oil is 
of the sealing material exposed to hot preseift, on natural gas systems where 
water and oxidation. sulphuric acid is a problem, and on 

“Gotta do something .@** he mur- many chemical lines. 
mured and promptly went to sleep. This neoprerié fgthe Du Pont chem- 

But next day he did something! He j ical rubber. It has the strength, resil- 
took care of ragetive wear withra ball-! & ience and toughness of Watural rubber. 
bearing design in which the lower race yy But it is resistant to the effects of oils, 
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gasoline, heat, ozone, aging and cor- 
rosive acids or gases. 





Do you get The Neoprene Notebook 
regularly? It’s packed with news of 
neoprene uses. Just write to E. I. du 
Pont de Nemours & Co. (Inc.), Rubber 
Chemicals Div., Wilmington, Delaware. 





NEOPRENE 
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OHIO GEAR REDUCERS 


Drive Newest 


WHITEPRINT. 
MACHINE. 


Steams! 
——w 
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Quite a number of factors account for the amazing 
growth and popularity of the Ozalid process for re- 
producing technical drawings. Ozalid prints are 
revolutionary. They are positive, they are clear and 
contrasty, easily readable, permanent, true to scale, 
economical. There’s another important factor too— 
the speed, ease and simplicity of the Ozalid machine 
—the complete mechanization of the process. 

The importance of the drive in any mechanism 
cannot be over-emphasized. On it depend the speed, 
and accuracy of the machine, the users continued 
satisfaction. 

That’s why Ozalid engineers take such pains in 
selecting the power transmission units. They have 
tested many. Their final choice is Ohio Gears and 





Speed Reducers. 


You too will find real satisfaction in Ohio Gear 
Products. Check them for your transmission needs. 

Get in touch with the nearest representative for 
prompt, intelligent service. 


THE OHIO GEAR CoO. 
1338 E. 179th Street « Cleveland, Ohio 
Representatives 


*New Yorx City, N. Y. 
Patron Transmission Co., 
154-156 Grand Street 
New ENGLAND George G. Pragst 


260 Esten Ave., Pawtucket, R. I. 


*Los ANGELES, CALIF. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
Granp Rapips, MIcH. 
W. H. Slaughter, 
419 Oakdale St., S. E. 
*PITTSBURGH, Pa. 


Standard Machinists Supply Co. 


South 2nd and McKean Street 
Detroit, Micn. 

George P. Coulter 

322 Curtiss Building 


*Stocks carried. 


OH 
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*MINNEAPOLIS, MINN. 
Industrial Supply Co. 
537 S. Seventh St. 
BurPALo, N. Y. 
F. E. Allen, 2665 Main St. 
*Kansas City, Mo. 


Kansas City Rubber & Belting Co. 


712 Delaware Street 
*SaNn FrRANCIsco, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 
LoulsviL_e, Ky. 
Alfred Halliday, 330 Starks Bldg. 
*INDIANAPOLIS, IND. 
A. R. Young 
518 North Delaware Street 
St. Louis, Mo. 
St. Louis Tool Co., 
2319 N. Ninth Street 





Noteworthy 
Patents 


Centrifugal Governor Controls Mixer 


LOSE speed control and planetary motion of 

the beater head giving thorough mixing action 

throughout the entire mixing bowl provide the 

household food mixer shown in Fig. 1 with depend- 
able operation for domestic tasks. 

Utilizing a universal series motor, a control device 

is desirable to keep the operating speeds within limits 
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Fig. 1—Proper mixing is assured in domestic 
unit by speed control and beater design 


regardless of the load and variations in its consistency. 
When speed reaches its maximum centrifugal elements 
open motor contacts and the motor operates with re- 
sistor elements in series with it. Then as the speed 
returns to normal the contacts again close because 
less force is exerted by the centrifugal unit, short cir- 
cuiting the resistors. Speed settings are controlled by 
a lever which moves the contacts closer or farther 
apart depending whether slower or faster speeds are 
desired. 

Beater drive is through worm and gear reduction 
to a secondary set of gears driving a planetary head. 
Gear on the beater shaft meshes with a ring gear 
formed integrally with the housing. Thus as the beater 
revolves it comes progressively in close contact with 
the entire surface of the mixing bowl to assure a 
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Simple precautions assure 


SOUND WELDS 


PRODUCING pressure vessels to meet A. S.T. M. 
specifications, Black, Sivalls & Bryson, Oklahoma 
City, says, “Provided only that simple necessary 
precautions are used in fabricating, 214% Nickel 
steel pressure vessels can be welded with com- 
plete success at the same speed as mild steel, with 
greatly improved strength, safety and durability 
in the completed structure.” With Murex 244% 
Nickel Steel electrodes, smooth, sound welds are 
made in 214” thick 2.00/2.75% Nickel low car- 
bon plates used in fabricating 24’ accumulators. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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FACTS...for the asking 


Preheating, stress relieving, tensile strengths, im- 


pact resistance, shop practices . . . these impor- 
tant facts about the weldability of Nickel steels 
are yours for the asking. Simply write for your 
copies of “Welding Nickel Steels” and “The 
Working of S. A. E. Nickel Alloy Steels.” Con- 
sultation on problems involving the use of Nickel 


is invited. 
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LEADING 
MACHINE TOOL 
BUILDERS USE 
AMPCO METAL 






























F OP EXTREME SERVICE PARTS 
ROVIDING a stubborn resistance to 


breakage, deformation and wear, 
Ampco Metal does the job where other 
metals fail—in parts subject to heavy 
loading and requiring sustained ac- 
curacy—in difficult bearing, nut, gear, 


guide and insert services. 


More and more machine tool builders 
are changing to Ampco Metal to secure 
the qualities they have long sought for 
extreme service bronze parts. 


For the complete facts send for en- 
gineering data sheets and the Ampco 
Metal bulletin. 


INC. 


Milwaukee, Wisconsin 


AMPCO METAL, 
Dept. MD-5 



















thorough admixture of the contents. 

Beater, bowl and head pivot are so designed that 
the beater may be lifted at any position without in- 
terference. Features of this design are covered by 
patent 2,185,155 issued to David A. Meeker and Russell 
C. Geiger and assigned to the Hobart Manufacturing 
Co., Troy, Ohio. 


By-pass Fluid Actuates Reducing Valve 


O PROVIDE pressure regulation in an hydraulic 
fluid system without chatter and in one-third the 
space usually required are the purposes of the reduc- 
ing valve design in Fig. 2. Covered by patent 2,184,670 
issued to Ferris T. Harrington and assigned to Vickers, 
Inc., Detroit, the valve employs a fluid pressure regu- 


Check Valve 
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Fig. 2—Design of reducing valve 
obviates need of large spring for 
backing valve 





lating chamber behind the valve piston, obviating the 
need of a heavy spring. 

In operation, pressure in the chamber above the 
valve piston is the same as that in the outlet chamber 
until pressure exceeds the setting of the check valve. 
At this point the check valve by-passes a sufficient 
volume to cause a pressure drop. Because intercon- 
necting passage between chambers is restricted by a 
small clearance pin the pressure drop will move the 
valve piston upward against its spring, closing the 
passage between inlet and outlet. 

In this position the piston is hydraulically balanced 
because the exposed seating area is the same as that 
of the piston plunger. When the pressure in the upper 
chamber drops below the setting of the pressure con- 
trol, the fluid flows again through the restricted pas- 
sage and increases the pressure. Under these condi- 
tions the valve opens again. 

Thus an equilibrium is established and there is an 
almost constant leakage through the restricted pas- 
sage. This slight leakage keeps the pressure from 
building up in the outlet chamber and also forms a 
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SHAKEPROOF Anxecad- SNS 


@ It's no longer necessary to go to unorthodox threads to eliminate 
tapping costs. Shakeproof Thread-Cutting Screws use a standard 
machine screw thread which provides the ideal engagement with the 
work. And, because each screw actually cuts its own threads in any 
thickness of material, a snug, tight fit is always certain. Here's economy, 
plus greater fastening efficiency —a proven means for protecting prod- Type 1 for metele 


uct performance and reducing costs! 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2513 North Keeler Avenue, Chicago, Illinois 


Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario Suteeet Covers, 
Copyright 1940 Illinois Tool Works Phillips Recessed Heads. 


fastening 





Type 2 for plastics 


A test in your own shop 
will convince you that 
Shakeproof Thread-Cut- 
ting Screws offer definite 
cost-saving possibilities 
in countless metal or 
plastic fastening appli- 
cations. Write for free 
testing samples now! 














To Get More Work 
from Your 


Present Equipment 





SE these G-E time meters to 

measure the running time of 
your electrically operated machines. 
For when you know how long machines actually operate 
during each shift, you can arrange more efficient work 
schedules and increase output. 


Time-meter records also enable you to establish definite 
schedules, based on operating time, for servicing your 
equipment. This helps to avoid costly delays and shut- 
downs. 

In many other ways, time meters can aid you in lowering 
costs and increasing profits. 

G-E time meters are available for panel mounting, or for 


easy conduit mounting directly on the machine. Tele- 
chron motor operation assures accuracy and dependability. 


For additional information, ask the nearest G-E sales 
ofhice for bulletin GEA-3299, or write General Electric, 
Schenectady, N. Y. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 












leakage load on the top of the piston. Any tendency 
for the pressure to build up on the chambers is over- 
come by the check valve and closing action of the 
piston valve. A smooth-acting reducing valve is there- 
by provided. 


Bellcranks Drive Conveyor 


ELLCRANK linkages and compact arrangement 

of parts provide the shaker conveyor drive in Fig. 

3 with varying accelerations between forward and re- 

turn strokes to give maximum jigging movement to 

the material on the conveyor and yet keep the stresses 

on the driving parts at a minimum. Designed by Wil- 

liam W. Sloane and assigned to Goodman Manufac- 

turing Co., Chicago, this design is covered by patent 
Re, 21,318. 

Motor pinion drives through a gear reducer to 


‘| Crankshaft 
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Fig. 3—Bell cranks and linkages are proportioned to 
impart maximum movement of materials on conveyor 
but with reduced stresses on drive 


crankshaft. This crank is connected through linkages 
and two bellcranks to the conveyor trough. First bell- 
crank member is at one side of the extended axis of 
the connecting link between bellcranks while the axis 
of the second bellcrank is on the opposite side. This 
arrangement imparts to the conveyor a forward stroke 
gradually accelerated for a greater part of its length 
and rapidly decelerated for the remainder; and a 
back stroke correspondingly but reversely rapidly ac- 
celerated for a relatively short portion of its length 
and gradually decelerated for the remainder of the 
cycle. 

To move the material along the conveyor the force 
of acceleration per unit weight on the forward stroke 
is less than the force of deceleration per unit of weight 
at the other end of the forward stroke and the force 
of acceleration on the start of the return stroke. Be- 
cause the speed of the motor might vary and the co- 
efficient of friction of the materials being conveyed 
may change markedly, the difference between the 
forces of acceleration must be sufficient to convey 
material at all times. 

Angles between the lever arms of each bellcrank 
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Cross-section view of the point of the load shaft where Needle Bearings 
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EASY OPERATION, with a reduction in the horse- 
power required to do the job, is one contribution which 
Torrington Needle Bearings make to the well-known 


are installed. Shows how maximum anti-friction benefits in minimum 





space can be obtained. 


“SPEEDMASTER” Hoists. 


IGH LOAD CAPACITY—small size for 
H installation in limited space—plus 
the ability to “take” the brutal punish- 
ment of overloading ... these are the 
vital requisites of any anti-friction bear- 
ing used for the load shaft in the fast and 
powerful “SPEEDMASTER” Hoists. And 
in the Torrington Needle Bearing, engi- 
neers of The Master Electric Company 
found exactly the features they specified. 

“Not sufficient space for conventional 
types of anti-friction bearings--yet an 
anti-friction bearing at the load shaft 
was vital,” says L. G. Knapp, Manager 
ot the Company’s Industrial Equipment 
Division. “‘For this application, the 
Torrington Needle Bearing is idea/, and 
has entirely fulfilled the strict require- 
ments imposed upon it.” 

“Moreover,” adds Mr. Knapp, “the 
use of a Torrington Bearing in this in- 
stance has given us the advantage of a 
reduction in horsepower and has im- 
mensely simplified our design and appli- 
cation problem. The Torrington Needle 
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Bearing is read- 
ily installed; 
offers considerable time-saving in assem- 
bly; saves on production costs... and 
we are decidedly of the opinion that it 
presents a distinct step in advanced 
engineering of hoisting equipment.” 
Ready adaptability to product designs 
is an inherent characteristic of Torring- 
ton Needle Bearings. Translate these re- 
markable manufacturing and operating 
improvements into terms of your own 
product, and you’ll quickly see why so 
many manufacturers of widely diverse 
items are fast turning to Torrington 
Needle Bearings for economies in space, 


weight and cost. Let the Torrington 
Engineering Department show you how 
these and other advantages of the Needle 
Bearing can be incorporated in your prod- 
uct designs. For further information, write 
for Catalog No.9. Kor Needle Bearings to 
be used in heavier service, request Booklet 
103X, from our associate, Bantam Bear- 
ings Corporation, South Bend, Indiana. 


che Farrington (mpany 


ESTABLISHED 1866 
forrington, Goan, USA. 
Mokers of Needle and Ball Bearings 
New York Philadelphia Detroit 
Cleveland London, England 


Boston 
Chicago 








TORRINGTON 
NEEDLE BEARING 
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BUILT fox ze JOB! 


HU ERE are three views of Jones Herringbone 
Reducer units that were built to meet spe- 
cial requirements and unusual service condi- 
tions. They are typical of many modifications 
that have been made of Jones Herringbone 
Worm and Spur Gear Reducer units for a wide 
variety of industrial applications. 
Along with your requirements for standard 
drives the Jones organization offers a broad 
service on special drive units. 


© 




























@ A locomotive coaling station equipped with a Jones skip 
hoist unit. These skip hoists are built as complete units 
by the Jones organization. 





AL ls aibi me 


@ This hydraulic dredge has Jones Herringbone Reducers 
for driving the cutter head shaft and the drums. 


= 





@ An oil field pumping unit driven by a special Jones 
double type Herringbone Reducer through V-Belts from a 
gas engine. 


Both standard and special ap- 
plications of Herringbone Re- 
ducers are covered in this 
Jones Catalog No. 70. Tech- 
nical information shows how 
to select reducers for all con- 
ditions of service in accord- 
ance with the A.G.M.A. recom- 
mended practice. 


We shall be pleased 
to send you a copy. 





W. A. JONES FOUNDRY & MACHINE CO. 
4413 Roosevelt Road, Chicago, Illinois 





HERRINGBONE—WORM—SPUR — GEAR SPEED REDUCERS 
CUT AND MOLDED TOOTH GEARS e YV-BELT SHEAVES 
ANTI — FRICTION PILLOW BLOCKS ® PULLEYS 
FRICTION CLUTCHES e TRANSMISSION APPLIANCES 
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member may be changed to have any Gaesired relation- 
ship with respect to each other as long as the crank 


and lever arms maintain the same angular relation. In 
this way the forces of acceleration and deceleration 
of the parts occur at the same time and angular move- 
ment of the connecting rod is thus reduced to a mini- 
mum. 


Vacuum Cups Time Dispenser 


TOP mechanisms for dispensing devices employ- 
ing a feeding roll have utilized various devices 
such as rollers, dash pots, etc. The one illustrated in 
Fig. 4, however, employs vacuum cups in the stop re- 







Feed Roll 
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Fig. 4—Simple stop mechanism controls 
dispenser by timing operation 


lease movement. Patent 2,186,798 issued to Rudolph 
G. Birr and assigned to Steiner Sales Co., Salt Lake 
City, Utah, covers the design of this timer. 

Shown applied to a paper towel dispenser, the feed 
roll revolves to release a determined amount of towel. 
Upon revolving, it sets a timing action which prevents 
further delivery until reset. Cam and slide action, 
initiated by the feed roll, compresses two vacuum 
cups and locks the roll until released by vacuum cups. 
Air admitted to the cups through an adjustable valve 
releases the lock and sets the timer for the next 
operation. 


MACHINE DESIGN—May, 1940 








0 pLewis Mac 


POnG tas LAC 





ome Lewis Macrine Toc: Co 











THE HARDEST KNOWN STEEL SURFACE FOR WEAR RESISTANCE! 





.. has been used for G & L spindles since 1950 


ably-performing machine tools has used Nitrided Nitralloy 

spindles exclusively in all its machines. Its exceptional wearing 
qualities and resistance to scratches and burrs not only guarantee 
precision performance for the user, but simplify design and manu- 
facture as well. And even after years of heavy usage these Nitrided 
Nitralloy spindles are still performing with complete satisfaction, 
more firmly implanting thereby the user’s good-will toward the 
machine’s manufacturer. For other examples of Nitrided 
Nitralloy’s outstanding service is wear-resistant parts throughout 
all industry, write The Nitralloy Corporation or any of its licensees, 
listed below. 


] YOR 10 YEARS this manufacturer of soundly-designed, depend- 


Companies Licensed by The Nitralloy Corporation 


Allegheny Ludlum Steel Corp... ... Watervliet, N. Y. 
Bethlehem Steel Co............... Bethlehem, Pa. 

a Crucible Steel Co. of America.....New York, N. Y. ot 
Firth-Sterling Steel Co............. McKeesport, Pa. 
Republic Steel Corp................... Massillon, O. 

The Timken Roller Bearing Co........ Canton, O. 
Vanadium-Alloys Steel Co.......... Pittsburgh, Pa. 


lhe Nitrallov Corporation, 230 Park Avenue » New York 


A FEW TYPICAL 
APPLICATIONS 


Calender Rolls 

Cams and Camshafts 
Chain Links and Pins 
Connecting Rods 
Crankshafts 

Cylinder Liners 

Die Casting Dies and Cores 
Fan J\'ades 

Fuel h:jector Parts 

Gears 

King Pins 

Pinions 

Piston Rods and Rings 
Pump Rotors and Sleeves 
Push Rods 


Scale Balances 
Scale Blocks 
Seaming Rolls 
Sezets for Valves 
Shackle Bolts 








for a convincing demonstration of the faster, 
easier, tighter set-ups Bristos give you. An eye- 
opening experience awaits you... one that will give you 
a new slant on socket screw performance. And it won't 


cost you a cent! Just mail in the convenient coupon 


printed below. 
Only a Bristo gives you... ALL THESE ADVANTAGES 


In return, we will send you an ample supply of Bristo Socket Screws and 
Wrenches, in standard sizes. First, notice how the fluted wrench locks 
tight in the socket. No wobble. No excess play. Then, watch how 
tight a Bristo can be turned up... Now, back it off and re-tighten. No 
damage to socket walls,—no slipping wrench, no stripping, no rounding 
out. That's Bristo’s performance, which means stronger construction, 
faster assembling, saving in labor, 
time, money,— advantages that you 
will want to cash in on. 


ACT NOW! 

Send in this coupon for your free 
samples and helpful bulletin83-8N. 
The Bristol Company, Mill Supply 
Division, Waterbury, Conn. 


BRISTO> 





_ QUICK BRISTO FACTS 


Lock-tight socket head, 
won’t split, shear, round 
out, jam or strip... Set 
tighter with less effort. 
..-No loosening under 
vibration. Take wrench 
without fumbling. ..or 
skidding. 





SOCKET SCREWS 





THE BRISTOL COMPANY, Mill Supply Division 
Waterbury, Conn. 


Send me sample Bristo Socket Screws and Bulletin 83-8N. 


ee 





Address 
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ASSETS to a BOOKCASE 


Alloying Elements in Steel 


By Edgar C. Bain; published by American So- 
ciety for Metals, Cleveland; 312 pages, 6 by 9 
inches, cloth bound; available through MACHINE 
DESIGN for $4.00 postpaid. 


A series of five lectures on the functions of the al- 
loying elements in steel, presented to members of the 
American Society for Metals during the last National 
Metal Congress, are printed in this volume. Under 
three general subjects—enhancement of mechanical 
properties, enhancement of magnetic properties, en- 
hancement of chemical inertness—the more specific 
material is grouped. 

The book does not strictly discuss, however, “alloy 
steels,” although a discussion of such steels is im- 
plied by the title. Rather, the objective is “a knowl- 
edge of, and if possible, a subsequent classification of, 
the common alloying elements as to their basic func- 
tions in steel—functions which result in property con- 
tributions.” In other words, it is assumed that the 
effects of the various elements will remain the same 
regardless of what name is applied to the steel bear- 
ing them. Types of steels discussed include carbon 
steels, unhardened steels, steel at austenitic tempera- 
ture, hardened steels, and tempered steels. 

Notable about the volume is the way admittedly 
complex subjects have been made convincingly simple. 
The book will be a welcome addition to the libraries 
of designers working with the steels mentioned. 


oo Ag 


Engineering Physical Metallurgy 


By Robert H. Heyer; published by D. Van Nos- 
trand Co. Inc., New York; 6 by 9 inches, 534 pages 
with appendix, cloth bound; available through 
MACHINE DEsIGN for $4.50 postpaid. 


Primarily a textbook designed to aid those with 
little acquaintance with engineering metals and al- 
loys, this book nevertheless contains information for 
engineers with more experience because it treats all 
its subject matter from the standpoint of how it af- 
fects design. It points out, for instance, that “the suc- 
cessful application of a new or improved alloy is not 
always a simple replacement operation. A modified 
or an entirely new design may be necessary to effect 
the greatest gain in utility, lowered cost, or improved 
appearance.” 

Certain processing operations, including hot and 
cold reduction and fabrication, welding, heat treat- 
ing and machining, are also discussed in a way to 
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SCOTCH TAPE protects all 


Grand Coulee Dam Drawings and prints 


THE Grand Coulee Dam will be the largest man 
made concrete structure in the world! Expected 
BIGGEST to ee pmo =— rt —- 
purposes for 9 cities as large as New York. 
THING ON Located at Mason City, Washington, the struc- 
EARTH ture will be 4,300 feet long, 500 feet wide at 


base, 30 feet at crest, 550 feet high from bed rock. 


Just turn the handle of the Scotch Edger——no 
water, no heat—and apply a permanent edge 
to drawings, tracings, prints, plats, layouts, sales 
photos, records, etc. 
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It is routine practice at the Coulee Dam to edge 
all drawings and prints with Scotch Cellulose 
Edging Tape. 

The Tape gives real edge protection —does not 
curl or shrink and is not affected by heat when 
used in continuous printing machines. 


Prints and drawings so protected can take the con- 
stant, rough treatment they receive on the Coulee 
Dam project. 

Scotch Cellulose Edging Tape seals instantly with- 
out water. For use in the Scotch Edger—a new 
type machine selling at exceptionally low price. 
Just send the coupon below for your supply. 


Made and Patented in U.S.A. by 


MINNESOTA MINING & MFG. CO. 
SAINT PAUL MINNESOTA 





Sil 


ORDER BLANK 


Gentlemen: MD4-40 


Please ship the item | have checked: 
3 rolls 24” x 2592” Scotch Cellulose 


Edging Tape............ @$1.06. $3.18) 
GU: Socescsncsacessavyes 9.755 312.93 
Name 
Address 
City & State 


Dealer’s Name — eaoeeet 


---------~-------; 
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HANNIFIN HYDRAULIC CYLINDERS 


Pneumatic and Hydraulic Production Tool Equipment 
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give you precision construction, 
high efficiency operation. 


Hannifin patented ‘‘no-tie-rod’’ design means a 
stronger, simpler hydraulic cylinder assembly, easily 
applied to any type of hydraulic power operation. 
Hannifin precision construction, with mirror finisk 
honing of the cylinder bore (no matter how large 
the bore), produces a straight, round, perfectly 
smooth cylinder, affords high efficiency piston seal 
with minimum fluid slip, and maximum usable 
power. Construction and finish is identical in all 
sizes frorn largest to smallest. 

Hannifin hydraulic cylinders are built in seven 
standard mounting types, with small diameter pis- 
ton rod, 2 to | differential piston rod, or double end 
piston rod, with or without cushion. All sizes, for 
working pressures up to 1000 and 1500 lbs. per sq. in. 
Other types built to order, any size, for any pres- 
sure. Write for new bulletin 35-MD with complete 
specifications. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Avenue e Chicago, Illinois 


ENGINEERS ¢ DESIGNERS « MANUFACTURERS 


LITTLE 


| 


bring out their influence on machine design. 

Because he is concerned with discussing basic in- 
formation for the most part, the author does not at- 
tempt to cover all phases of the various subjects. He 
has included many references to other volumes and 
to recent technical magazines, however, so that read- 
ers desiring further information have a handy, com- 
prehensive index. 


O 
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Procedure Handbook of Arc Welding 
Design and Practice 


Published by the Lincoln Electric Co., Cleve- 
land; 5% by 9 inches, 1125 pages with reference 
data, bound in semiflexible imitation leather; 
available through MACHINE DesIGNn for $1.50 post- 
paid. 

After two years of additional fact-finding since the 
last edition, the sixth edition of this handbook has 
been issued to include all new data essential for most 
efficient use of arc welding in all its varied applica- 
tions. The range of subjects covered for the first time 
is broad and new applications are discussed through- 
out 35 industrial classifications. In addition, careful 
attention has been given to the physical make-up of 
the book, type matter and illustrations having been 
condensed and arranged to avoid as much waste of 
space as possible. Through use of better, lighter paper, 
considerable reduction in size over the fifth edition 
has resulted, despite inclusion of 25 per cent more 
material. 

Readers of MACHINE DESIGN will find Part VI 
particularly interesting, since it discusses welded steel 
construction as it directly affects design of machinery. 
Subjects covered include advantages of welded fab- 
rication, the design approach, methods of design and 
shapes available. Case studies of changeovers to 
welded design and many other examples are given. 


O OQ 


Metal Spraying 


Revised by E. C. Rollason; published by Charles 
Griffin & Co. Ltd., London, and distributed in the 
United States by J. B. Lippincott, Philadelphia; 

6 by 9 inches, 218 pages, cloth bound; available 

through MACHINE DESIGN for $7.50 postpaid. 

Metal spraying demands increased consideration as 
a means of combatting corrosion, since many metals 
such as mild steel are subject to corrosion regardless 
of their composition. This subject, of course, ties in 
closely with that of applving finishes like paints to 
metals for protection. The book points out that fre- 
quently a coat of sprayed zinc or aluminum will pro- 
tect steel, and subsequent layers of paint may be ap- 
plied as circumstances dictate. Designers interested in 
protective finishes will find the volume a valuable one. 
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@ PLASTICS IN ENGINEERING, by J. Delmonte, correlates 
all important information on plastics in a single, handbook 
type volume, especially written for engineers. This work 
takes rank as the first prepared directly for the designer on 
the subject of plastics—their potentialities and applications. 


PLASTICS IN ENGINEERING contains complete analyses 
of the properties of plastics. In addition to the survey of 
engineering features, several chapters are devoted to the 
chemistry of plastics and the art of molding them. The 
chemical background is essential in the correct scientific 
analysis of problems arising in the molding of materials 
and their behavior in service. Laminated, cast and extruded 
plastics are fully covered, as are surface coatings and synthetic 


rubbers. 


TEN DAYS FREE EXAMINATION 


Find out for yourself that PLASTICS IN ENGINEERING is the 
most comprehensive and complete book on the subject today .. . 
The convenient coupon below will bring a copy by return mail. If 


ave Been Waiting For... 





J. Delmonte, author of PLAS- 
TICS IN ENGINEERING, is as- 
sistant to the chief engineer of 
Chicago Flexible Shaft Company 
(extensive users of plastics), is 
a member of the staff of the grad- 
uate school of Armour Institute 
of Technology. and has completed 
considerable practical research 
in the field of plastics as applied 
to design of machinery. Mr. Del- 
monte has contributed many ar- 
ticles to MACHINE DESIGN 








Contents 


Introduction to Organic Plastics 

Nomenclature, Types and Chemistry 

Preparation of Molding Composi- 
tions 

Effects of Fillers 

Laminated Plastics 

Cast Phenolics and Extruded Plas- 
tics 

Physical, Thermal, Electrical and 
Chemical Properties 

Design and Specification of Plas- 
tics 

Design Principles 

Hot Molding of Plastics 

Cold Molding of Plastics 

Molds for Plastics 

Nonmetallic Bearings, Gears and 
Pinions 

Nonmetallic Cams, Couplings and 
Clutches 

Engineering Applications of Plas- 
tics 

Styling the Machine with Plastics 

Fabrication and Finishing 

Organic Plastics in Surface Coat- 
ings 

Synthetic Rubbers and Rubber-Like 
Resins 

Common Failures and Defects 

Test Methods 

Comparative Costs of Plastics and 
Molds 

Trends in Plastics 


Fully and completely indexed 
for ready reference. 












after ten days you keep the book, send us $7.50 plus a few 
cents postage, or return the book in good condition and 
we'll cancel your bill. Orders accompanied by payment in 
full will be sent postage free. If you prefer a copy sent C.O.D. 
the cost will be only $7.50 plus postal and C. O. D. charges. 


ORDER YOUR COPY TODAY! 


Whether or not you are faced with possibilities of using 
plastics in present design problems, you will in all probability 
find their use advantageous in the near future. . . Be fully 
prepared to take advantage of their broad and expanding 
field of application. Study PLASTICS IN 
ENGINEERING and keep it convenient for 
handy reference. 


MACHINE DESIGN Book Department 
1213 W. Third St., Cleveland, Ohio. 


condition. 

(Books sent on approval in U. S. and Canada only 
NAME: 

ADDRESS: 

CITY: STATE 


POSITION: 


COMPANY: _ 
Orders for Ohio delivery must be accompanied by 


co Omp ory Ohio 


Send me a copy of ‘‘Plastics in Engineering,’’ by J. Delmonte 
at $7.50. [ ] On ten days’ examination. c. ae 


[] Payment herewith (in which case postage will be paid) 


If sent on approval I will either pay for the book after 10 days 
plus a few cents postage, or will return it postpaid in gooc 


and position and company must be given. 








HERE ITIS.... 
INSIDE AND OUT 


No. 4% B, the latest addition to the LARGEST 
COMPLETE LINE of Speed Reducers from any one 
source... . a full anti-friction, bearing-equipped 
model .. . . ratios from 6-1 to 60-1 . . . . torque capacities 
from 567 inch pounds at 60-1 to 1095 inch pounds in 


lower ratios... . 14 to 2 horsepower... . and WHS 
QUALITY throughout! 
Experienced Write for 


our low prices 
and catalog. 
Established 1901. 


engineering service, 
at your disposal, 
without charge. 


WHS) 


WINFIELD H. SMITH, INC. 


16 Elton Street, Springville, Erie County, N. Y. 
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| style of machine. 


| to the interior. 





Pasteurizer Features 


New Walking Beam 


(Concluded from Page 46) 


It was desirable to provide complete 
covering for the machine, but plant conditions fre- 
quently place the pasteurizer quite close to walls or 


| columns which would prevent the use of any type of 


swinging door. A curved support was provided to 
carry the upper sidewall weight to the floor and this 
support established the cross sectional profile of the 
machine, as Fig. 2 shows. 

Investigation revealed that a portion of the ver- 
tical height of this support provided adequate access 
to the interior with enough extra distance vertically 
and on the curve of the support to accommodate a 
rolling door. Design for the door merely required 
addition to the sidewall support of tracks for the 


door rollers. The door itself is made of three hinged 


| sheet steel sections, formed to be self stiffening, with 


standard ball bearing roller skate wheels carrying 
the doors along the track. The doors are lifted and 
lowered by heavy sash chain winding on a long spool 


| of steel tubing driven by a handcrank through a 58 to 


1 worm gear reducer. These doors, too, are made in 
6-foot 6-inch units and are the same size on every 
All the doors on one side of the 


| machine are lifted or lowered simultaneously by the 
| handcrank. 


Top Covers Removable 


The upper sidewall jacket extending from the doors 
to the top of the machine is made in 6-foot 6-inch 
sections joined together with chromium plated buti 
straps, and fastenings are self-tapping screws. Top 


| covers are removable lids fabricated of sheet steel on 


a framework which allows a dead air space between 
the sheets, and are sized in convenient multiples of 
machine length and width so that one size of cover 
is standard for all sizes of pasteurizers. 
Quick-opening glass windows are provided on the 


| exterior jacket at each end of the machine to per- 


mit observation of the loading and discharge opera- 


tions. All metal parts of the windows and window 


| frames are chromium plated and fastenings are chro- 
| mium plated crown nuts. 





Possibility of producing wire with a surface-im- 


| pregnation of dry lubricant for use in applications 
where lubricant will prevent binding, sticking and 


wear is forecast by a recent discovery. It was found 


"in drawing fine stainless steel wire, using colloidal 
| graphite as a lubricant, that the graphite particles 


intimately combined with the surface metal of the 


| wire. 
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L EEP in the hidden assemblies of 
these refrigerators ... where friction, wear, and 
replacements must be guarded against... you 


will find Everlock washers at all critical points. 


These sturdily-built refrigerators operate 
economically and efficiently because Everlock 
washers keep vital parts intact! Pictured are 
three refrigerators and one compression 
machine, the manufacturers of which used vari- 
ous types of fasteners and methods for holding 
their machinery parts together before adopting 


Everlock washers. 


Today they and other refrigerator manufacturers 
find that Everlock washers do the job more 


satisfactorily than other types tried out. 
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|\Photographs through courtesy of 














Kelvinator—Division of 
Nash-Kelvinator Corp. 
Sears, Roebuck & Co. 
Servel, Inc. 
Stewart-Warner Corp. 
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16 0.K.’s CERTIFY 


THESE SOCKET SCREWS 








One of 16 precision steps in 
Parker-Kalon Quality-Control 


DOUBTFUL FASTENINGS 
ARE PREVENTED BY 
PARKER-KALON QUALITY CONTROL 





Unmatched assurance of superior fastening jobs is | 


obtained when your socket screws have been produced 
under Parker-Kalon Quality-Control. Every screw in a 
box is guaranteed by a 16-point test-and-inspection 
routine that eliminates doubtful units . . 
might gum-up fastening jobs or fail in service. 

Below is an outline of the rigid control routine that 
is made possible only by Parker-Kalon’s $250,000 


. screws that | 


Quality-Control Laboratory. Read it ... see why “Quality- | 


}99 
a 


means uniformly “better than good enough.” 
. . and look for the 


Contro 
Order Parker-Kalon next time . 


Quality-Control Guarantee that vouches for this extra | 


quality. For free samples and distributor’s name, write 


Parker-Kalon Corp., 192-200 Varick Street, New York. | 


Luality- Controlled 


16-point test and inspection routine covers: 
Chemical Analysis; Tensile and Torsional 
Strength; Duetility; Shock Resistance under 
Tension and Shear; Hardness; Head diameter, 
height and concentricity; Socket shape, size, 
depth and centricality; Class 3 Fit Threads; 
a®, Clean-starting Threads. 


PARKER-KALON 





COLD-FORGED 


Sockcl Screws 
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New Parts and 
Materials 


Announce High Absorption Air Filter 


RIMARILY designed for complete removal of 

slightest traces of oil] from compressed air lines, 
model AAPHS air filter is announced by the Staynew 
Filter Corp., 2 Leighton avenue, Rochester, N. Y. In 
addition, it effectively prevents the passage of moisture 
as well as dust, dirt, pipe scale or other foreign matter. 
Main feature of the new filter is a series of disks 
possessing a larger absorption area plus unusual filter- 
ing efficiency. These disks are made of an exclusive 


In addition to re- 
moving oil com- 
pletely from com- 
pressed air lines, 
new filter also pre- 
vents passage of 
moisture and dirt 





felt-like material, and are carried on a tube composed 
of an inner liner of perforated metal covered with a 
fine bronze wire mesh screen. This tube helps to drain 
oil removed from the air to the bottom of the filter 
shell. The lower portion of the filter shell is easily re- 
moved for inspection or cleaning by simply loosening 
the nuts on the swing bolts. 


Cycles Unlimited in Flashers 


ERCURY to mercury contacts sealed in pyrex glass 
with inert gas eliminate fire hazards, radio inter- 
ference, burning and sticking of points and frequent 
contact point renewals in the new line of multiple 
flashers announced by Emra D. Bacon, 4313 Brooklyn 


Mercury to mercury 
contacts are sealed 
in pyrex, with mer- 
cury always  vis- 
ible, in line of mul- 
tiple flashers 





avenue, Cleveland. The mercury is always visible to 
the eye when in operation. An unlimited range of time 
cycle adjustment is available, from 1 to 10 time cycles 
being obtainable from one revolution of the disks or 
shaft. Each disk is plainly marked in numbers for set- 


MACHINE DESIGN—May, 1940 





























Se 
LION IE i. x 











DELCO. 


This machine is MORE THAN HUMAN 


and it means more satisf 


The dynamic-balancing machine on which this large 
rotor is being tested was developed through General 
Motors’ research facilities. Delco Products engi- 
neers and General Motors engineers co-operated 
operation, each end of the rotor 
ly is balanced independently, 
g over a chart in- 


in designing it. In 
and shaft assemb 
while two beams of light travelin 
dicate how much compensation is required and 
the exact point at which it must be applied. After 
adjustments have been made, the complete rotat- 














DIVISION OF GENERAL PRODUCTS 


Delco Products industri 
able in various types possessing electrical an 

hanical characteristics to meet practically 
every requirement. ach type @ 


open frame, sleeve or ball bearing —totally 


enclose 
cooled ball bearing— 9 so multi-speed motors: 


DAYTON, OHIO 


action for Delco Motor Users 


ing assembly is again checked as © final test. 
In bringing the fine art of balancing to 4 high point 


in the manufacture of Delco motors, Delco Products 


performs an important service for motor users. Par- 


ticularly is this true in view of the modern trend 
toward individually-driven factory equipment, which 
puts added emphasis on the advantages of dy- 


balanced Delco motors. Consult the Delco 


namically- 
sistance in 


Products Engineering Department for as 
modernizing your plant operations. 
al A.C. motors are avail- 


vailable in 


d ball bearing —totally enclosed fan- 






Wrrsre 


MOTORS CORPORATION 
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MOGILD ... 
MAXIMUM CAPACITY 
BEARINGS . .. for greater 


combined radial and thrust loads 


The greater number and size of balls 
supporting the races increases load 
possibilities in the new McGILL 
Maximum Capacity Double Row Ball 


Bearing. This new construction is | 


ideally suited for heavy radial or 
thrust loads or any combination of 
such loads. Rigidity resulting from 


angular contact fit-up does not allow | 


race displacement —thus preventing 
filling notch interference. 


...with Bronze Retainers 


McGILL Bronze Retainers have 
proven their greater durability and 
cooler-running qualities through 
years of use. In this NEW bearing 





the McGILL Bronze Retainers are in | 
two sections to permit independent | 


Send now for your rotation of the’ two rows of balls — | 
copy of Bulletin ° ‘ | 
important under severe operating | 


describing this : 
bearing. conditions. 


MSGILL MANUFACTURING CO. 


1450 N. Lafayette Street 
VALPARAISO, INDIANA 
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ting, and each can be set independently for different 
time cycles. 


Pillow Blocks Simplify Mounting 


OR simplified mounting on ordinary commercial 

shafting where less heavy loads are to be carried 
than those requiring the clamp sleeve type of bearing, 
a new double interlock pillow block is announced by 
the Dodge Mfg. Corp., Mishawaka, Ind. This pillow 
block uses a special duplex roller bearing with long ex- 
tended inner race-ring extending completely through 
the housing, providing a completely enclosed bearing. 
Mounting on the shaft is simple. To secure the bearing 
to the shaft, collars with two setscrews spaced at 120 


Special duplex roll- 
er bearing with 
long extended inner 
race-ring is used in 
new double inter- 
lock pillow block 





degrees are placed on the outside of each end of the 
inner race-ring. These screws pass through unthreaded 
holes in the race-ring, bear directly on the shaft on 
the one side and clamp the race-ring against the shaft 
on the other side. Both expansion and nonexpansion 
types of pillow blocks are available. All normal radial, 
thrust and shock loads are successfully carried by this 
pillow block, but load capacity and top speeds may be 
increased somewhat if bearings are mounted on shafts 
ground to full size. Adequate labyrinth seals are pro- 
vided to retain lubricant and to protect bearings against 


foreign material. 


Clutch Assumes Load Gradually 


ERMITTING a driving motor to gain speed before 
assuming load, the new Mercury clutch announced 
by Mercury Clutch Corp., Massillon, O., is now avail- 
able in standard sizes of 4 and 4%-inch diameter, 


Overloads and 
other shocks are 
not transmitted 
through mercury 
clutch to prime 
mover, capacity of 
clutch limiting 
torque transmitted 





iransmitting loads up to 5-horsepower. Other sizes 
are available On specification. Overloads and other 


| shocks are not transmitted through the clutch to the 
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‘They're Mazl 


MAZLO makes them all; small torgings weighing 
only a few ounces and big fellows, like the crankcase- 
half shown in the above photograph. 

MAZLO forgings, because of their high strength- 
weight ratio, enable you to achieve the ultimate in 
lightness with safety. The metal is extremely sound. 
Its endurance limit and yield strength 


are high. 


MAZLO 


Reg.U.S.Pat.Off. 


MAGNESIUM ALLOYS 


» Magnesium Forgings 








N LI'GHTtWN eso 


MAZLO Magnesium Alloys provide a range of 
physical and fabricating characteristics, enabling you 
to go very light economically. MAZLO manufacturing 
facilities offer you Magnesium in every form; sand 
castings, permanent mold and die castings, extruded 
bar and shapes, sheet, tubing and forgings. 
Aluminum Company of 


Sales Agent: 
America, 1703 Gulf Bldg., Pittsburgh, Pa. 


AMERICAN MAGNESIUM CORPORATION 
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Hanna 
CYLINDERS 


SHY 50? 

















Hanna Cylinders avail- 
able in several models 
to meet mounting re- 
quirements. 


















Simple design and ex- 
tra sturdy construction 
insures long life and 
freedom from mainte- 
mance worries. 


MODEL 4 
















& 
MODEL 14 








Hanna Cylinders fur- 
nished with pneumatic 
adjustable cushions at 
either end or both ends. 


e 
MODEL 4MC 













Low first cost of Hanna 
Cylinders offers most 
economical method of 
obtaining movement in 
any direction. 












Dimensions, capacities 
and illustrations of all 
model Hanna Cylinders 
contained in this cata- 
logue. Enables the de- 
signing engineer to in- 
corporate cylinder unit 
into original layouts. 
Copy sent upon re- 
quest. 






MODEL 17 






























Hanna Engineering Works 


1772 ELSTON AVENUE 
CHICAGO, ILL. 
























prime mover, the capacity of the clutch limiting the 


torque transmitted. Only four principal parts comprise 
the clutch: Driving member or housing, driven member 
or inner drum, clutch segments, and the mercury, the 
latter being introduced or removed through filler holes. 
In operation, mercury displaces the clutch segments 
inward, where they engage the drum at the proper 
time and speed, a positive drive being effected when 
the speed of the housing and driven drum are syn- 
chronized. It is possible to predetermine the time or 
speed of engagement. Since the clutch gradually picks 
up the load at full speed, smaller motors may be used 
when starting under load. Horsepower output per 








peund weight of the clutch is said to be greater than 
in any comparable transmission unit. Numerous 
auxiliary uses have been found for the clutch, including 
such applications as an automatic brake or a flexible 
coupling. Inherent features, such as dissipation of 
heat by the mercury, add to the unit’s versatility. 


Announce Torque Converter Line 


ASED on the Lysholm-Smith system, a line of 

torque converters is being built by the Twin Disc 
Clutch Co., Racine, Wis. One of the basic features of 
this design is the use of a 3-stage turbine which has 
the effect of producing a high torque multiplication and 
an efficiency curve with a flat peak extended over a 
considerable range. The torque increase obtained in 
the converter is generated as the circulating fluid passes 
alternately through and reacts against the stages of 












Use of 3-stage tur- 
bine features de- 
sign of line of 
torque converters 
based on Lysholm- 
Smith system 













the turbine and stationary blades of the housing. AIl- 
though the basic hydraulic section of the converter is 
retained in all models, the balance of the unit with re- 
spect to the input and output shaft, etc., is modified in 


| various types for different kinds of service. The plain 
| converter is intended for industrial applications where 


a continuous hydraulic drive is desirable. Drooping 
torque characteristics and automatic torque-speed ad- 


| justment make this model particularly useful in any 





service where continuous heavy loads have to be met. 


Develop Photoelectric Control Line 


LINE of photoelectric control, designated series 

No. 60, is announced by United Cinephone Corp., 
43 Thirty-third street, Long Island City, N. Y. Rugged 
telephone type relays are ordinarily provided, permit- 
ting a maximum noninductive load of three amperes 
alternating current at operation speeds up to ten per 
second. A microswitch carrying eight amperes, or other 


| contacting device handling 15 amperes at 110 volts will 
fit the same housing, however, and these parts are 
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Cast Steel yields big advantages 
in Strength and Cost! 


The crown block on an oil derrick must sup- 
port the entire weight of the drilling tools— 
often a string of heavy steel tubing 15,000 
feet long. And it must also be able to carry 
an equally heavy string of casing after the 
well is drilled. 

That’s why steel castings are so popular 
throughout the petroleum industry—not only 
for crown blocks, but for valves, return bends 
and hundreds of other uses. The greater 
strength and toughness of steel, plus scientific 


—i A PY ae 


ee | 
at | 





metal distribution, produce a combination 
that can really “take it.” 

The manufacturer, too, gains through hav- 
ing fewer parts to handle, an easier machin- 
ing and assembly job, and a wide choice of 
mechanical properties. All of these mean 
an improved finished product at lower cost. 

Why not consider those definite steel casting 
advantages for your product ? Talk it over with 
your foundryman, or write to Steel Founders’ 
Society, 920 Midland Building, Cleveland. 
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Fort TIGHT FASTENINGS 
-»»Mechanical and Electrical 





THE NUT WITH THE RESILIENT LOCKING COLLAR 
Many types... All sizes... All thread systems... Any material 





@ Write for 56-page Catalog explaining 
the Elastic Stop principle and listing 
more than 700 standard nuts available. 


ELASTIC STOP NUT CORPORATION 
1011 NEWARK AVENUE ~- ELIZABETH, NEW JERSEY 


_. SelPLOGING 


Cbesite Casts fisy 








z= 2 NUTS 



























THIS NEW 


BULLETIN 
CONTAINS 
OUR 


FREE 
TRIAL | 


OFFER 


SIRI 
Ae 


@ LIMIT Hsin 


IT TELLS — es 


56 makers of Machine Tools and 89 other 
industries, tested, OK’d and bought 


SNAP -LOCK 


TRADE MARK 


—the rugged switch for all normal circuits 
WRITE FOR YOUR COPY...NOW 
CHRONOLOG DIVISION OF 


THE NATIONAL ACME COMPANY 
170 East 131st Street * *.9 Cleveland, Ohio 





available at slight additional cost. In Model No. 60, 
the photocell is separately housed, permitting the con- 
venience of mounting the control as much as five feet 
from the electric eye. Model No. 64 employs a 3-inch 
collector lens to the photocell for applications demand- 
ing response from as little as one-half foot candle with 
zero residual illumination. All units utilize a common- 
ly available and inexpensive amplifier type tube and 


Standard mod- 
els of new 
photoelectrical 
control utilize 
telephone type 
relays, al- 
though micro- 
switches are 
available 





the photocell tubes have life expectancies of over 10,000 
hours. A new line of light sources is also announced, 
for use with the 60 series of photoelectric controls. 


Complete Right-Angle Reducer Line 


‘NOMPLETION of the RW style of right-angle worm 
gear reducers, up to 10-horsepower, is announced 

by Janette Mfg. Co., 556 West Monrce street, Chicago. 
Six sizes are included in the line, accompanying illustra- 
tion showing the smallest and largest. Single reduction 
worm gears are used, ina gray cast iron housing with 
unusually heavy mounting feet. Large radiating sur- 
faces are provided for heat dissipation and cooling fins 


Six sizes included 
in line of right- 
angle worm gear 


speed reducers with 
16 possible mount- 
ing positions 





| are cast integral with the section of the housings en- 


closing the worms. Single phase, squirrel cage, slip 
ring and direct current motors are available for driving 


| these units, in ratings from % to 10 horsepower, with 
| output speeds of from 12.7 to 447 revolutions per min- 
| ute. Any size RW reducer can be assembled in 16 dif- 
| ferent mounting positions, making for flexibility. 


Shaded-Pole Motors Brought Out 


LINE of ball bearing and self-aligning sleeve bear- 
ing shaded-pole motors has been brought out by the 


| Russell Electric Co., 340 West Huron street, Chicago. 


These motors have high locked rotor and accelerating 


| torque in combination with high electrical efficiency and 


large output per unit weight. The mechanical system 


| does not depend on the stator for alignment. The latter 
_ is accomplished by use of die cast end frames with a 
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FOUND...on Many of America’s Best- 
known Electrical Products-- 


and for Mighty Good Reasons 
G-E ACCESSORY DEVICES 








APPLIANCE SWITCHES 


Refrigerator 
Door 











Mercury 
Button and 
Switching Mechanism 


BS 


Tank 
Cleaner 


Pus 
Switch 









Hot Plate 











4 Table Appliance 
Portable 
Appliance 









Oil- 


Shaver 
resistant 























Connector 











Space doesn’t permit detailed discussion of all 
the illustrated products. Their applications are many 
and varied. But—these G-E Accessory Devices have 
proved real helps to an impressive number of appli- 
ance designers and manufacturers. 

Your product, too, will be well served with G-E 
Accessory Equipment. Select General Electric Cord 
Sets, Appliance Switches, Lampholders, Wires and 
Cables, Heating Elements, Thermostats and Connec- 
tor Assemblies to help satisfy your customers. A 
great many others have found that it pays! 
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Fluorescent 


Ad-medium 
























MISCELLANEOUS DEVICES 


Connector Devices 


secu * 





A pitane? 














WRITE, TODAY, FOR INFORMATION 


G-E Accessory Equipment Specialists will help you 
answer your control and wiring problems. Write and 
suggest that a representative call or ask for detailed 
information on any of the above product lines. Ad- 
dress Section Q-0615, Appliance and Merchandise 
Dept., General Electric Company, Bridgeport, Conn. 















- Tell us your needs! 


@ We can furnish Stock Pumps 
in a wide variety of types and 
sizes — Geared — Vane - Centrifugal. 


@ Also— Special Pumps made to 
your order. 


& Sharpe Mfg. Co. 
vidence, R. I., U.S.A. 















The GREATEST ENGINE 











NOVO ever built! anes: 


N ever before have so many 
heavy-duty features been built into industrial engines 
as found in the new Novo Model CW line. They are 
rugged, heavy-duty units without excessive weight. 


HEAVY-DUTY CRANKSHAFT, FLYWHEEL AND 
ANTI-FRICTION BEARINGS 


NOVO ENGINE COMPANY 


LANSING , MICHICAN 


278 PORTER STREET 








we Send this coupon NOW for NAME... 
information on the new Novo ADDRESS... .......-----.---- one-one nnnnnnnnen nee neeeeeee eee 
water- and air-cooled engines, CITY .........................-..... STATE..........-....-.- 
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spacer shell held in compression by through bolts. As 
the illustration shows, this design has a recess in the 
end frame for the spacer shell and a second recess 
which positions and locates the stator. These motors 


High locked rotor 
and _ accelerating 
torque are features 
of line of ball bear- 
ing and self-align- 
ing sleeve bearing 
shaded-pole motors 

















will operate in any position and will withstand sub- 
stantial end thrust. Power output ranges from three 
to 15 watts. Alternating current motors are of four- 
pole design, top speed 1800 revoltions per minute. 


Positive Opening Assured in Valves 


OSITIVE opening under all pressure conditions is 

assured by “balancing action” in the new line of 
diaphragm packless valves announced by the Henry 
Valve Co., 1019 North Spaulding avenue, Chicago. The 
diaphragms furnish a perfect seal whether the valve 
is open or closed. Pressures above and below the seat 
are equalized at the instant of opening, this balancing 
action allowing the use of a lighter spring and assur- 
ing positive opening at all times. A balancing channel 


Perfect seal is as- 
sured in packless 
valves by dia- 
phragms, whether 
valve is open or 
closed 





is provided through the axis of the stem and when the 
valve is closed, the top port of this channel is sealed by 
contact with the bottom diaphragm. When the hand- 
wheel is turned to open the valve, the diaphragms rise 
and expose the upper port of the balancing channel, 
because of pressure beneath them and their own snap 
action. The high pressure above the seat is instantly 
released through the channel to the lower pressure area 
below the seat, equalizing the pressures and allowing 
the valve to open easily. Inlet and outlet ports of these 
valves are directly in line. 


Variable Transmission Redesigned 


SPEED range of 225 to 925 revolutions per minute 
when driven by a motor of 1750 revolutions per 
minute, is provided in the infinitely variable speed 
transmission just redesigned by Lenney Machine and 
Mfg. Co., 733 Niles road, Warren, O. Amount of load 
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MODEL “{2” 


CONSTRUCTION FOLLOWS 


PRIZE WINNING MODEL “22” DESIGN 


When you install a Pease Model 
"12" or Model "22" Continuous Blue 
Printing Machine you have a machine 
which, in the opinion of five competent 
Judges, leads in “Outstanding Design 
and Technological Advancement.” This 
modern engineering by Pease brings 
you the savings you have a right to 
expect through quality prints produced 
rapidly at LOW COST PER SQUARE 
FOOT. 


Model "12" Includes 5 Outstand- 
ing Features: 


1, Sliding Contact . . . which per- 
mits the greatest possible light 
utilization. 


2. Patented Lamp Circuit .. . 
which permits lamps to burn 
steadily 45 minutes without break- 
the arc and resume instantane- 
ously. 


3. Long Horizontal Water Wash 

. which allows the paper to 

expand normally without tension 
wrinkles. 


4. Quick Change Chemical Appili- 
cator . . . which provides a 30 
second change-over from Blue 
Prints to Negatives, or vice versa, 
and saves chemical. 


5. 5 Drying Drums .. . which 
thoroughly dry and calendor the 
prints to a flatness never before 
achieved. 


When you consider these features 
and realize that Model "12" produces 
high quality prints at 12 feet per min- 
ute, you will understand why the “five 
Judges chose modern Pease design, 
and why the new streamlined Pease 
Continuous Blue Printing Machines 
provide the most modern reproduction 
method, as well as the greatest single 


factor in achieving economy and effi- : 


ciency in your Blue Printing Depart- 
ment. 


*The five Judges for the 1939 Product 
Design Contest sponsored by Electri- 
cal Manufacturing Magazine—names 
upon request. 


THE C. F. PEASE COMPANY 


2606 West Irving Park Road 
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Third of a Series, ‘How Pease 
Blue Printing Equipment is 
Serving the Designing Indus- 


try’ 
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LEADERSHIP! 


ey 


a 


—for contact points 
and bi-metal 


SUNBEAM IRONMASTER 


Synonomous with ‘‘depend- 
ability’’—Sunbeam must em- 
ploy contact materials that 
are certain to be fail-proof. 

No matter what the indus- 
try or the application, you'll 
find the leaders use Wilco 
electrical contacts and Wilco 
thermometais. Why? Simply 


relies on WILCO 


ized fields, there are no hard 
and fast “rules of thumb.” 
And, there can be no substi- 
tute for pioneering research 
plus years of successful ex- 
perience. That means Wilco 

.. every time! The H. A. 
Wilson Co., 105 Chestnut St., 
Newark, N. J. Br. Offices: 





| 
| 





because in these two special- Detroit, Mich.,&Chicago, II. 


Waite 


STEVES» 3% 


ELECTRICAL 





CONTACTS 


PLATINUM... SPECIAL ALLOYS ... TUNGSTEN 











Seven Years Ago 


Hubert Brueckner 


came to Chicago Molded, bringing with him 26 
years experience in making precis.on tools, dies 
and molds for plastic molding. : | 

Brueckner is but one of some 75 or more men 
employed in our tool room whose skill and ex- 
perience is at your service in making precision 
molds for plastic molding. 


We invite your inquiries. 


CHICAGO MOLDED PRODUCTS CORPORATION 
1028 North Kolmar Ave. Chicago, IIlinois 
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at the output shaft actuates the automatic pressure 
regulating clutch of simple and rugged design. Quiet- 
ness is increased and vibration reduced in the bevel 
gears. Practically all thrust is said to have been elim- 


Amount of load at 
output shaft actu- 
ates automatic 
pressure regulating 
clutch in redesigned 
variable’ speed 
transmission 





inated in the cross shaft and bearings. The speed in- 
dicator dial is conveniently located on the top of the 
machine. Oil is sealed within the case and thorough 
lubrication is assured by the splash method. 


Larger Pillow Block on Market 


LARGER one-piece pillow block for shafts of 1-1/16 
to 1-5/16 inches has been developed by Randall 
Graphite Products Corp., 609 West Lake street, Chicago. 


The entire assembly comprises three parts, the one- 


Three parts com- 
prise new and larg- 
er pillow block 
with one-piece steel 
housing 





piece steel housing, a machined cast iron ball with large 
oil reservoir and a bronze bushing with graphite-filled 
grooves to provide ample lubrication. 


Announce Rotary Selector Switch 


N ENCLOSED rotary selector switch with 11 solid 
silver contacts, No. 537, is announced by the Shall- 
cross Mfg. Co., 10 Jackson avenue, Collingdale, Pa. It 
is particularly designed to work as a selector switch in 
connection with a thermocouple or any other instru- 


Selector switch is 
especially designed 
for use with a ther- 
mocouple or sim- 
ilar instrument 





ment circuit where an unusual amount of circuit must 
be broken in a small switch. Its contact resistance is 
low. Switch plate is high grade ceramic. When this 


MACHINE DESIGN—May, 1940 





2 Pa 




















Figure it THIS WAY 


Veeder-Root Counting Devices can 
do a lot of figuring for you. They can 
supply production totals for machines 
in your plant—the number of stops, 
starts or pieces produced. They can give 
you figures that are important factors 
in economy or efficiency programs. They 
can eliminate over-runs or short runs. 
And in some cases they can actually 
help to increase sales. 

Pumps, presses, tractors, vending de- 
vices, elevators and hundreds of other 
machines have found good practical 


uses for Veeder-Root Counters and 
Computers. And Veeder-Root engineers 
are constantly working with progres- 
sive manufacturers—figuring out new 
devices that will make the products of 
those manufacturers more useful and 


therefore more salable. 

Many interesting case histories of 
Veeder-Root successful applications are 
described and illustrated in our booklet 
“Counting Devices.” Write for a copy. 
You might find it profitable reading. 


VEEDER-ROOT Inc. 


HARTFORD, CONNECTICUT, U.S.A. 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, S. C., Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San 


Francisco, Montreal, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne 
IN CANADA: Veeder-Root of Canada, Ltd., Montreal 


IN ENGLAND: Veeder-Root Ltd., Croydon, Surrey 
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14 to 96 D.P. 14 to 96 D. P. 
SPURS RACKS 
SPIRALS RATCHETS 
HELICALS | WORM- 

BEVELS GEARING 


—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work . . . Note the Com- 
bination Worm-gear, rotating asa Gear on one 
side and as a Worm on the opposite side. 


Made to order only — No stock — No catalog 





Gear Specialties 








2670 W. MEDILL AVE. Phone Humboldt 3482 


CHICAGO 











Hydraulic balance, a feature of ent ¢.- — - 


the new line of Roper Pumps, Upper Right . . . Flange Mounting. 


equalizes internal pressure at Direct Drive. 
all oints and absorbs all Pe tha Hub Mounting 
shock or thrust from powerend biect Drive. ; 


of drive shaft. 

Now Roper Coolant Pumps are 
more efficient than ever when 
applied to machine tools . . . 
they throw a heavy positive 
stream, absolutely free from 
pulsation, with sufficient force 
to reach the deepest cuts and 
bores. They work against 
high or low pressures... 
and do not lose prime. 

Get the facts on the new 

proved Roper line. 


GEO. D. ROPER CORP., ROCKFORD, ILL. 
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Write for Catalog No. 932 





switch is housed in a cast aluminum box and mounted 
on a beveled plastic panel, it is called the No. 551. 


Automatic Reset Timer Announced 


YNCHRONOUS motor-driven, a new Chronoflex 

fully automatic instantaneous reset timer is an- 
nounced by Eagle Signal Corp., Moline, Ill. The switch 
has %-inch diameter silver alloy contacts capable of 
handling large loads, while the motor used is the slow 
speed type and uses only 5 watts. At a glance, both the 
finished and unfinished portions of the time cycle are 
indicated on the dial. An adjusting knob with a time 





Both finished and 

unfinished portions 

of time cycle are 

indicated on dial of 

fully automatic re- 
set timer 














setting pointer is located directly in front, making it 
convenient to adjust timing intervals. A powerful 
solenoid controls a clutch having two disks with rip 
saw teeth, insuring positive gripping action. The timer 
can be adjusted for clutch engagement when the 
solenoid is either energized or de-energized. An attrac- 
tively styled cabinet encloses the entire assembly. Two 
standard models are available, one with a cycle range 
from 0 to 120 seconds, the other from 0 to 20 minutes. 


Dial Handwheels Announced 


| sen indicating handwheels for regulating and po- 
sitioning variable speed drives, distance between 
rollers, widths of gates, shutters, dampers, etc., are an- 
nounced by Tejax Engineering Corp., 2 Allens avenue, 
Providence, R. I. Made for stems or shafts in horizontal 


Made for shafts in 
horizontal position, 
dial indicating 


handwheels come 
in six sizes and 
models 





position, these handwheels come in six sizes and models, 
No. 5-WC being illustrated. The indicators operate by 
means of a positive gravity bearing mechanism. The 
pointer counts the number of turns and the indicator is 
adjustable in its bracket to compensate for wear. 
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ow a New England Brick Plant 
Solved a Troublesome Problem 


@ Power transmission drives in brick 
plants are subjected to heavy clouds 
of dust and on clay cleaners as illus- 
trated there is the additional problem 
of driver and driven shafts rotating 
in opposite directions. 

In a New England brick plant the 
auto clay cleaner drives caused con- 
stant trouble and expense. To im- 
prove this condition DIAMOND Roller 
Chains were installed two years ago 
providing satisfactory operation, 
steady production at lower cost. 

Powdery dust as shown in the photo- 
graph has not hampered the perform- 
ance. Bearing troubles have been 
eliminated because DIAMOND Chains 
do not depend on friction—and be- 
cause the center line of the driving 
chain being nearer the bearing, there 
is no tendency to bend the shafts. 

Production has been uniformly 
maintained—expense of replace- 
ments and delays reduced. 





Diamond Roller Chain Drives replaced 14-inch belts on this auto clay cleaner 


rac You may not operate a brick plant—but the same advantages of DIAMOND 
Saittetag Roller Chain drives—high efficiency, positive action, and long life under 


DOUBLE all operating conditions—can help you to better production at lower 


wibkeel cost, too. They are made in pitches from ¥%” to 2%” and in single and 


DIAMOND 
ROLLER multiple strands for speeds as high as 4200 r.p.m. Distributors in all parts 


CHAIN 


of the country carry them for prompt delivery. DIAMOND CHAIN & 


30-3 MFG. CO., 435 Kentucky Ave., Indianapolis, Ind. 
DRIVEN 
SPROCKET 


30-T 
DRIVER 
SPROCKET 


Wa) See, ROLLER 
30 H. P. DIAMOND ROLLER CHAIN DRIVE I | AU . o AINS 


is9s0.6TO 1940 





50 YEARS OF DOING ONE JOB WELL 
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TEXTOLITE LAMINATED 


Many designers think of phenol lam- 
inated plastics only as electrical in- 
sulation. Actually its use in mechanical 
applications is almost equally. 
extensive. 





Its many grades offer high specific 
strength, extraordinary wear and 
corrosion resistance, dimensional 
stability, low-cost fabrication and a 
pleasing feel and appearance. 


Write, Plastics Dept., General Electric 
Co., One Plastics Ave., Pittsfield, Mass. 


PD-404 


GENERAL () ELECTRIC 








=~ RUTHMAN =~ 


COOLANT PUMPS 


are designed to permit grit and 
abrasives to pass through them 
with no harmful effects. With 
split-second control, twin-suction 
balanced intakes, and many other 
patented features, Ruthman Gush- 
ers will solve your coolant problems. 








Patented and 
Patents Pending 














Wj ttt littl tlt tds 


There’s a Gusher 
model to fit your 
needs. Write for 
engineering data 
and specifications 


THE RUTHMAN MACHINERY CO. 
540 E. FRONT ST., CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 























All Gusher models 
are precision- 
built, ball-bear- 
ing, quiet, and 
self-cleaning. 
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‘Meetings and Expositions 


| May 1-3— 

American Society of Mechanical Engineers. Spring meeting 
to be held at Bancroft hotel, Worcester, Mass. C. E. Davies, 
29 West Thirty-ninth Street, New York, is secretary. 


May 1-3— 

Petroleum Industrial Electrical association. Annual meet- 
ing and exhibition to be held at Baker hotel, Dallas, Tex. J. F. 
| Collerain, Box 2412, Houston, Texas, is secretary. 


| May 3-10— 

American Foundrymen’s association, Annual meeting and ex- 
position to be held at Palmer House, Chicago, C. E. Hoyt, 222 
West Adams street, Chicago, is executive vice president. 


May 6-8— 

Machine Tool Electrification forum. To be held at Westing- 
house Electric & Mfg. Co., East Pittsburgh, Pa. Additional 
information may be obtained by writing Hendley N. Blackmon, 
at the Westinghouse company. 


May 10— 

Electric Hoist Manufacturers association. Annual meeting 
to be held at Palmer House, Chicago. E. Donald Tolles, 165 
Broadway, New York, is secretary. 


May 13-14— 

Associated Machine Tool Dealers of America. Spring con- 
vention to be held at Claridge hotel, Atlantic City. Informa- 
tion may be obtained from headquarters at 505 Arch street, 
Philadelphia. 


May 20-22— 

| American Gear Manufacturers’ association. Annual conven- 
| tion to be held at Grove Park Inn, Asheville, N. C. J. C. Me- 
Quiston, 802 Shields building, Wilkinsburg, Pa., is secretary. 


May 21-22— 

National Metal Trades association. Annual meeting to be 
held at Biltmore hotel, New York. Harry S. Flynn, 1021 
Peoples Gas building, Chicago, is secretary. 


May 23— 

American Iron & Steel institute. Forty-ninth general meet- 
ing to be held at Hotel Waldorf-Astoria, New York. Addi- 
tional information may be received from the institute’s head- 
quarters, 350 Fifth avenue, New York. 


May 25— 
Golden Gate International exposition to be opened at Treas- 
ure Island in San Francisco. 


May 27-31— 

American Petroleum Institute. Semiannual meeting to be 
held at Fort Worth, Texas. Lacey Walker, 50 West Fiftieth 
street, New York, is secretary. 


June 3-5— 

Scientific Apparatus Makers of America. Annual meeting 
to be held at Drake hotel, Chicago. J. M. Roberts, Room 3104, 
20 North Wacker drive, Chicago, is president. 


June 6— 

Automobile Manufacturers association. Annual meeting to 
be held in Detroit. Byron C. Foy, New Center building, De- 
troit, is secretary. 


June 7-8— 

Stoker Manufacturers association. Annual meeting to be 
held at Hot Springs, Va. Mare G. Bluth, 307 North Michigan 
avenue, Chicago, is secretary. 


| June 17— 

American Society of Heating and Ventilating Engineers. 
| Semiannual meeting to be held in Washington, A. V. Hutchin- 
| son, 51 Madison avenue, New York, is secretary. 


June 17-20— 

American Society of Agricultural Engineers. Annual meet- 
|ing to be held at State College, Pa. Raymond Olney, St. Jo- 
seph, Mich., is secretary. 
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TWO-ZONE CONTACT: Pro- 
vides wider base for squaring- 
up roll head, insuring. rigid 





of contact surface, reducing wear by 
reducing unit pressure. 
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LIBERAL OIL GROOVE: In- 



























HERE are three points in Bower design that 
builders and users of bearing-equipped machin- 
ery can well afford to study. 


All three are features of flange design and all 
three are exclusive to Bower, particularly in the 
extent to which they carry advanced engineering 
and the degree in which they improve results in 
practical operation. 

Working together, they strike at the most dan- 
gerous enemy of tapered roller bearing operation. 
—wear-back of roll heads. In so doing, they not 
only contribute tremendously to the life of the 
entire bearing, but also effectively solve the prob- 
lem of adjustment. 

It is now possible to permanently adjust a Bower 
Tapered Roller Bearing at the time of installation, 
so that wearing-in, running-in and “final adjust- 
ment” are entirely eliminated. 


More detailed information is to be found in a 
folder, entitled “Secrets of Bower Design and 
Quality,” which you may have on request. 


BEYER 


Detroit, Michigan 


GROUND RADIUS 


OIL 








GROUND RADIUS: Prevents 


alignment. Gives larger area 





sures against excessive 
wear-back of roll head by 
supplying an abundant, 
constant supply of lubricant which the 
roll picks up as it turns. 





chipping and noise by al- 
lowing roll head to enter 
smoothly into contact. 
Bower’s special finish of bearing surfaces 
further prevents wear of parts. 
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sneha THE HUMAN ELEMENT 





START THE 

- SQUIRREL, CAGE COCKTAIL 

cS SHAKER,’ Pooby, GUESTS 
. ARE COMING “ 


wits VICTOR MOTORS: : 


You can shake-’em up, stir-’°em ‘round 
and use .. . always certain that they’ll 
never do a burn-up bog-down because of 
overloads. It’s Victor Motors we’re talk- 
ing about . . . shaded-pole, induction type 
Victor Motors which are famous for their 
adaptability and long-lived ability to take 
it. Powerful, yes, but never drunk with 
it. Temperate in juice consumption. Abso- 
lute tee-totalers from trouble. Congenial 
in the company of choke coils or rheostats 
for infinite speed control. Ideal 
for powering any device that| APPLICATIONS (Dizzy & Otherwise) 
comes within the range of 1/200 Animated signs, such as: 
to 1/10 HP. Special — and we Moving a goose’s neck (adv. display) 
mean special—oil-impregnated, Activating funny faces (adv. display) 
self-lubricating bearings prevent Turning a poll parrot (adv. display) 
Victor Motors from ever getting ete air (any method) 
lak aa: Mies a ae See ee aint Shakers Egg Beaters 

pipes P rs Water Pumps Drink Mixers 
what you need in fractional] Timing Devices _ Churns 
horse motors. Write — Humidifiers Unit Heaters Hair Dryers 

Dept. M-303 Operating Control Valves 


VICTOR ELECTRIC PRODUCTS, Inc. 


Cincinnati, Ohio 














2950 Robertson Road 





1 — Cold - formed 
heads — unimpaired 
continuity of fibres. 
2 — Tensile strength 
215-225,000 Ibs. sq 


Try our service on 
your special sizes. 


3—Precision formed hexagon socket with true sides and 
no taper. 
4—Chamfered edge knurled to facilitate assembly. 


Blue Devil Cap Screws are unbelievably tough, and are 
heat treated in electrically controlled furnaces. Send for 
catalogue and samples. 


Nothing toe large Nothing tse suall for 
SEH SOCKEL’-Y NUDE URPORLOT 


4447 N. KNOX AVE., CHICAGO, ILLINOIS 
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Photoelastic Analysis 


(Continued from Page 53) 


men). Retarding axis of the second plate will be 
vertical, cancelling the advance produced at the ver- 
tical axis of the first plate. As before, the ring may be 
rotated around disk to horizontal setting, placing 
pointer of this plate also on the advancing axis. This 
completes the adjustment of the polariscope. 

The polariscope should be set up for use as fol- 
lows: Swing quarter-wave plates out of position. 
Rotate index hand on the polarizer to the vertical 
(90 degree) position. “Tune” analyzer to maximum 
field darkness. Swing first quarter-wave plate into 
position and set on 45 degrees. Swing second quarter- 
wave plate into position and tune to maximum dark- 
ness. Instrument is then ready for use. 


Setup Varies with Model 


In commercial work it is only necessary to calibrate 
once for each Bakelite plate. The specimen just used 
to adjust the polariscope may be used for the first 
calibration. It will probably have dried out somewhat 
along the edges causing an edge pattern; however, 
since the stress along the centerline only is used, this 
will not matter. By increasing the load, the value that 
centers each succeeding dark fringe about the center- 
line should be noted. The average step per fringe 
exclusive of the first one may then be determined. 
This load per fringe, divided by the width and thick- 
ness of the specimen at the midpoint, will give the 
stress per fringe for material of this thickness. Multi- 
plying this by the thickness gives the value for mate- 
rial 1 inch thick. This is the calibration value, noted 
as H. For Bakelite of the type previously described 
this is between 80 and 90 pounds per square inch per 
fringe per inch thickness. From this is obtained, 


where P is the total load per fringe, and w is the width. 
Note that the thickness of the specimen does not enter 
into the equation for H. 

The setup and method of loading will vary with 
each model, and will frequently call for considerab!e 
ingenuity. A typical case of the writer’s will be dis- 
cussed in detail. Fig. 17 shows, in heavy lines, the 
model with the required loading. The hole at the load 
R was positioned by means of a steel bushing and 
small steel pin. (This arrangement keeps the friction 
at a minimum.) Force T was located in its line of 
action by another bushing with a piece of .02 inch 
diameter music wire looped through it. 

Wire was clamped to lower cross bar in proper angu- 
lar relation to the line connecting the two holes. The 
arrangement of these parts with some other details 
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” CHUCKS ARE 
DESIGNED AND 


BUILT FOR 
ACCURACY AND 
HEAVY DUTY 


Oise “LOGAN” American Standard 
Chucks have all of these features: 

1. ONE-PIECE ELECTRIC STEEL BODY 
—Cored for light weight and radially re- 
inforced for extra strength. No screws to 
work loose and impair chucking accuracy 
or operating efficiency. 

2. ALLOY STEEL INTERNAL WORK. 
ING PARTS—Heat treated for maximum 
strength. Extra large bearing surfaces to 
resist wear. 

3. ALLOY STEEL MASTER JAWS 
Hardened and ground. Cross jaw lock 
provides positive means for mounting false 
jaws. 

r Te od Oe) AYA Dee DB) OS I od 00 0) Om) ee ee 
stant contact between master jaw and un- 
der side of pilot bushing support. 


5. ALEMITE LUBRICATION — Provided 
to lubricate all working parts. 
Specify “LOGAN” Chucks for superior 


performance and positive chucking accu- 
racy. Write for complete Chuck Catalog. 


‘¢ 


LOGANSPORT MACHINE, INCORPORATED 
911 Payson Road LOGANSPORT, IND. 


Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, 
Valves, Presses and Accessories 
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TIME-TESTED cud PROVEN 


Series 
110 AC 
Relay 





*& Series 110-AC Relay by Guardian, illustrated, is a time- 
tested and proven control unit with a wide range of general 
applications. Simply constructed—compact—sensitive—quickly 
and steadily responsive with full wiping action of pure silver 
contacts—low-priced. These are the factors that assure de- 
pendable low-cost performance of Relays by Guardian. 


RELAYS BY GUARDIAN 


Designed singly, with hundreds of contact combinations avail- 
able. Furnished in complete control assemblies from 3700 
standard Guardian parts—synchronized each to the other and to 
your machine. High speed production lines turn out ANY 
QUANTITY AS YOU WANT THEM WHEN YOU WANT 
THEM—with a plant within a plant to produce those few control 
units you need at once. 


Quantity orders produced in three days time—or faster with 
overnight shipments to every industrial center. 


GUARDIAN (@ ELECTRIC. 


ILLINOIS | 


Write 


1621 W. WALNUT STREET CHICAGO . 




















— 


Machine Screws and Nuts by Central— 
In Stock for Immediate Delivery . . .! 


* Standard Machine Screws and Machine Screw Nuts, 
in steel and in brass, are carried in stock in enormous 
quantities at Central. 

Famous for uniformity—ease of 
application and rigid holding power— 
they will speed your assemblies— 
improve your product—reduce your 
costs. 

Same-day shipment to any in- 
dustrial center, assured upon receipt 
ef your order. 

For a balanced stock control and 
ready oe toa ys ewig of 5 oe ee 
types and sizes—get Catalog ‘‘M’’. ee ee 
Write for prices and full details today. a 


CENTRAL SCREW COMPANY 2.31 


3509 SHIELDS AVE. 
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are shown by the light dotted lines. The force P was 
applied over its required width of .07 inch by means 
of the %-inch cold drawn hex. The piece of music 
wire here shown is looped through one of the ends of 
the spring balance previously described. Application 
of a given load at P will now develop definite reactions 


at R and T. 

Loading directions may be checked by making a 
scale layout of the model with load lines of action 
shown, on tracing paper and holding against the model 
with the lamp lighted. Rotating one of the quarter- 
wave plates 90 degrees out of position will outline the 
model in a light field, and important small details, 
such as the exact position of the % inch hex, may be 
checked on the screen at large magnification. 

By placing on top of the model a small piece of 
Bakelite with two scratches exactly % inch apart, 
the magnification may be determined easily. Set up 
may be enlarged 5 to 10 diameters, permitting easy 
checking. A small load should be placed on the balance 
to eliminate shifting of the forces, and to draw the 
wires straight. Care must be observed to secure con- 
centricity of the loads in order that plane stress may 
be obtained. 


Pattern Usually Limited to Ten Fringes 


Before attempting a determination, model should 
be gradually loaded so that the general pattern may 
be observed. Zero points, if any are present, may 
then be determined by noting those points which do 
not lighten, regardless of the load. Points of high 
stress along the boundary will be apparent, and their 
determination will give control points which wil! 
usually make possible the determination of every 
fringe desired. Checks should be made by counting to 
a number of points, and then releasing the load, count- 
ing the number of times that point lightens and dark- 
ens, that is, the number of fringes that pass over it. 
The points of high concentration along the boundary 
should be rechecked by reloading and unloading. Pat- 
tern should be limited to 8 or 8% fringes until the 
operator becomes skilled, when 10 or 10% (for %4 inch 
thick material) may be set as the safe limit. 

It may be found that fringe details at points of 
high concentration will disappear with higher loads. 
The alignment of model and all parts of the polari- 
scope should be checked carefully with the optical 
axis. Then if refocusing does not help, the trouble 
is probably in the polishing. In repolishing, the polish- 
ing scratches should run at right angles to the fringes 
the detail of which is desired. Polishing should be 
done with a cloth freshly cleaned by holding a small 
scrubbing brush against the wheel, flushing off freely 
with clean water. A few drops of the levigated 
alumina should be applied, polishing for 15 to 20 sec- 
onds on each side with a very light pressure. Then 
the model is flushed clear in clean water and wiped 
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MILES of SMILES 


Below: Kearney & Trecker Series 1200 
and 1800 Milwaukee Milling Machines 
equipped with 26 TIMKEN Bearings for 
utmost operating smoothness and accu- 
racy. TIMKEN Bearings are used on the 
spindle, speed change gear mechanism, 
quick-change feed box, pick-off feed box, 
spindle reverse gear bracket, table, pul- 
ley drive bracket and lubricating pump. 










"Smooth as a baby's cheek" might well 
describe the performance of TIMKEN Tapered 
Roller Bearings and the equipment in which they . 
are used. Such smoothness only can come from a ae 

combination of scientifically correct design, proper TIMKEN > BEARING| 
material of the highest quality and extreme manv- as 


facturing precision. 


More than 41 years of constant engineering effort 
—including the development of TIMKEN Electric TIMKEN 
Furnace Alloy Steel—are responsible for the superior 
smoothness and stamina of TIMKEN Roller Bearings TAPERED ROLLER BEARINGS 


as demonstrated in modern streamlined trains and yn a oe TIMKEN isch tithe Wile 


locomotives, automobiles, trucks, trailers and indus- for automobiles, motor trucks, railroad cars and 
locomotives and all kinds of industrial machinery; 


trial machinery of every kind. Miles of smoothness a pe Ra eae sine 
° . ° oy eels an ardon an oy :eam- 
—Miles of Smiles wherever TIMKEN Bearings are less Tubing; and TIMKEN Rock Bits. 


used. Make sure you get them in your new equipment. 





THE SYMBOL FOR MILES OF SMILES 





THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Notably 
reduces 
power 

loss... 


HYDRAULIC CYL- 
INDER PISTONS are 
SEALED with PACKINGS 


On test these cylinders show a 95% average efficiency for 
pressures from 500 to 2000 pounds per square inch. This 
applies to “‘blank’’ end pressures, that is, the ‘‘push” 
stroke of the cylinder. ‘‘Rod”’ end pressure stroke efficiency 
is from two to three points lower (because of the added 
sealing friction of the piston rod packings), but only until 
the pressure reaches 1000 pounds per square inch where 
the 95% efficiency is attained. 

Catalog H-37 reports on additional construction features, 
service characteristics and gives complete cylinder specifi- 
cations. Your copy (which also includes important 
usable data on hydraulic installations) will be sent 
promptly. Address The Tomkins-Johnson Co., 618 N. 
Mechanic Street, Jackson, Michigan. 





tis «46 c TOMKINS-JOHNSON df 





to combat . : : 


EXCESSIVE ABRASIVE ACTION 


IN YOUR MACHINE 





Specify KENNAMETAL 


ON PARTS SUBJECT TO WEAR 
A piece of KENNAMETAL no larger 


than a thumb tack may save your 
customers thousands of dollars in re- 
placement costs for worn out parts. 
For KENNAMETAL is the hardest 
metal made by man, being next to the 
diamond in hardness. . . a small insert 
at the point of wear will increase the 
life of the part from 10 to 25 times. 


KENNAMETAL blanks are supplied in 
practically any shape desired for braz- 
ing on parts subject to wear... or 
we can furnish you with completely 
finished parts to assemble in your 
machine. McKenna engineers will 
gladly work with you in utilizing 
KENNAMETAL to best advantage in 
your machine design. 


—— <) ) 


Follow Rests Lathe and 
Grinder Centers 








Cut out view of 

typical KENNA- 

METAL work 
support. 








MSKENNA METALS 


146 LLOYD AVENUE 
LATROBE, PENNSYLVANIA, ,U.S.A. 


gently with cleaning tissue. Fingers should not be 
permitted to contact the detail desired. It will gen- 
erally be found, if care is used in refocusing, align- 
ment of apparatus, etc., that the finest detail can be 
brought out. 

Fig. 18 is an unretouched photo of the fringe pat- 
tern of the section noted in Fig. 17. The narrow 
fringes are but little more than .001 inch wide. The 
lines at right angles to the fringes are polishing 
scratches. The heavy, nearly horizontal line across 
the piece is the .02 inch music wire through which the 
load was applied. With a little practice, detail as fine 
as this may easily be obtained. 

One of the great values of this method of analysis 
lies in the use of successive models. After a contour 
which is sure to give permissible stresses is deter- 
mined, a° model of this contour may be made and 
analyzed. Then material may be removed at desirable 
points, the model analyzed at successive stages until 
the stress reaches the limit. In this way the minimum 
possible section may be obtained. In making compari- 
sons it is generally best to work to a definite fringe 
value, comparing the loads required to obtain this 
value. Greater accuracy may be obtained by using a 
half fringe, splitting the light band with the edge 
of the model. The center may be estimated by noting 
the width of the adjacent band. If the outline is not 
clear one of the quarter-wave plates may be rotated 
a few degrees out of position, which will lighten 
somewhat the background without materially affect- 
ing the results. 


Photographs Permit Rechecking 


Since it is easy to make mistakes in reading direct- 
ly from the screen, particularly in the case of a com- 
plicated pattern, it is strongly recommended that a 
photograph always be made. The permanent record, 
permitting rechecking at latter dates, will be found 
invaluable. Four by five inches is a satisfactory size 
from the standpoint of economy and coverage. An 
orthochromatic film, having a Weston rating in arti- 
ficial light of 20, has a good response to the greenish 
yellow light. A fine grain developer similar to East- 
man D-76 is recommended. With this film and de- 
veloper, and a light of the same intensity as the 
writer’s, the exposure will be in seconds equal to the 
square of the diameter of enlargement divided by 
eight. It is not critical—the time may be cut in half, 
or doubled, without materially affecting the results. 
Gloss paper is satisfactory for contact prints, velvet 
texture being preferred for enlargements because of 
ease of writing on its surface. No special technique 
is required for enlarging. Magnification may be indi- 
cated by including in the photo a piece the size of 
which is known, or placing on the model the marked 
piece of Bakelite previously described. 

(CONTINUED IN NEXT ISSUE) 
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Fig. 1641 
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“‘Unbrako”’ Self-Lockers insure protec- 
tion that means savings in maintenance 
. . . protection that insures savings in 


maintenance dollars, freedom from acci- 









KNURLED 


UNBRAK? 


sOCKET HEAD 
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oe? 
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\ 


for strength 
and accuracy 


ted for 
ig ane micro- 
assurance 
of fit and 
Knurled 






to-date alloys, 
pesto toughness - 








these are your 









‘ ‘Better- rip 
finger slip, SPS a 

up production, 
permit greater 


compactness gn 
si 
‘ flange Cf BRANCHES 
Fen Hed. Look into thee 
nui 
cit Head a4 BOSTON 
Scripper Bolt DETROIT 





The Point to Remember 






FOR INSURING TROUBLE-FREE OPERATION 
OF THE MACHINES YOU DESIGN 


“* STANDARD PRESSED STEEL Co. 


JENKINTOWN, PENNA. 


INDIANAPOLIS 


SELF-LOCKING 
HOLLOW SET SCREWS 
with the Knurled Points 


dents and breakdowns. For once set up 


with no more than ordinary pressure, 
these screws automatically lock into 
place with a grip that just can’t let go 
no matter how bad the vibration. Yet 
adjustment is easy, and ‘“Unbrako”’ 
Self-Locking Hollow Set Screws can be 


re-used indefinitely—always with the 


same dependable effectiveness. 


Such unfailing advantages can’t help 
but provide trouble-free operation where 
ordinary set screws may not be reliable. 
It pays to play safe by specifying 
“Unbrako’”’ Self-Lockers. 


BRANCHES 


CHICAGO 
ST. LOUIS 
SAN FRANCISCO 


BOX 102 
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Header Channel 
with Felt. 


Retaining Channel 
with Felt 


I N the old- 

en days, an open 
window in a bus or 
train was a problem to 
close. Passengers suffered many dis- 
comforts because of the well known 
inability of these windows to be 
opened and closed easily. The 
National Lock Washer Co. then pro- 
duced a window that did away with 
these objections, as well as a window 
that effectively sealed out the cold 
and dust. As integral parts of this 
window the National Lock Washer 
Co. chose FELTERS CERTIFIED 
FELT to aid in making the window 
easier to open and weather proof. R 


Packing—Felt 
for Post Piece 


Glazing Tape—Fele 


Weather Seal—Felt 





Shoe—All Wool Felt 





Packing—Felt—for 
Combination Post Piece 
and Outside Stop 














We'll put our time and engineering 
against your inquiry to find out if e fo 
Certified Felt may be used advantage- k 
ously in your product. Why not drop 

us a line? 























— ———— 


THE FELTERS COMPANY. INCORPORATED 


210 SOUTH STREET, Dept. K-5 BOSTON, MASSACHUSETTS 
Offices in Principal Cities 











SAVE 
OIL—TIME— WORRY 


Wherever improved machine per- 
formance, longer life and lower 
maintenance costs are important 
you will find TRICO OILERS in- 
stalled. 


@ They guarantee proper lubrication of your 
equipment after it is in service. 

@ They are modernized and streamlined to 

ideas of 


harmonize with advanced 
machine design. 

@ Give you that added 
sales feature. 

@ Reduce selling resist- 

ance. 

Place you a step ahead 

of your competitor who 

still thinks the old- 

fashioned oil can is 

good enough. 


Write for your FREE 
copies of Bulletins Nos. 
24, 25 and 26. They 
serve as a bible on auto- entnantiidiin 

matic lubrication. Constant-tevel 





Unbreakable 
a 
Oiler 











Me 


Constant-level 
and thermal 
GLASS Oilers 






TRICO FUSE MFG. CO., Milwaukee, Wis. 
In Canada: IRVING SMITH LIMITED, Montreal 
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Notches Affect Springs 


(Concluded from Page 43) 


r/h approaches unity. The importance of avoiding 
sharp bends in such springs is obvious. 


In the application of flat springs it is frequently 
desirable to clamp the ends as indicated in Fig. 10, 
which represents a simple cantilever spring. Because 
of the clamping pressure a certain amount of stress 
concentration exists at A under fatigue loading. This 
will result in a reduction of fatigue strength below 
that obtained when the spring is tested in the form 
shown by the dotted line b, Fig. 10, which practically 
eliminates stress concentration. In addition under re- 
peated loading there is also a certain amount of rub- 
bing at the clamped edges, point A, which results in 
the so-called rubbing corrosion or brown rust. This 
latter results in a further lowering of the fatigue 
strength which may be particularly great for the 
higher strength materials. 

Although there appears to be little data available 
on the subject, particularly as applied to spring steels, 
some results of fatigue tests were published by 
Hankins®. These tests were made on flat specimens of 
leaf spring steel, *%-inch thick, with the surface left 
untouched after heat treatment, the loading condi- 
tions being essentially those of Fig. 10. When the 
specimens were clamped and of uniform width the 
endurance limit in completely reversed bending stress 
for a .48 per cent carbon steel was + 33,600 pounds 
per square inch, while tests on the specimens without 
stress concentration, b, Fig. 10, showed a value of 
+ 47,000 pounds per square inch, the fatigue strength 
reduction factor K; in this case being therefore 47,- 
000/33,600 — 1.4. Similar tests on a .6 per cent car- 
bon spring steel showed a reduction in endurance limit 
from 60,500 to 45,000 pounds per square inch and a fac- 
tor K; = 1.35. No data were given as to the actual 
clamping pressures in these tests. It should be noted 
that for higher strength materials, where the surface 
has been ground after heat treatment, much larger 
values than these are quite possible. For example, in 
bearing fits where a similar condition exists, values of 
K; as high as 3 to 4 are found for alloy steel shafts. 


Stress concentration effects which may occur in 
flat springs under repeated loading due to holes, 
notches, sharp bends, and clamped edges may be taken 
into account by the methods outlined herein. Since 
the theoretical stress concentration factors given may 
be sumewhat above the actual fatigue factors, due to 
“size effect” etc., in general the results obtained by 
using these methods will be on the safe side, particu- 
larly for very thin springs, assuming that no corro- 
sion exists. Where springs are under a purely static 
load, or if the load is repeated but a few times, it is 
suggested that stress concentration effects may be 
neglected. 
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TICKET 








TUTHILL PUMP COMPANY 
941 EAST 95TH STREET © CHICAGO, ILL. 





Once you’ve tried it 
—you will never be 
satisfied with any 
other. No other 
power will do your | 
work so satisfactor- 2 
ily—so safely—in 2 
freezing weather or - 
terrific heat. LLL KS 


There is a WISCONSIN air-cooled engine 
to power any job—12 sizes—1 to 35 H.P. 





SS 


Wisconsin Motor Corporation 


MT OW A dhe 82 W 
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“We Broke a ‘Bottleneck’ 
with Bruning-Wallace Drafters!“ 


“When our production increased, we found our 
Drafting Department couldn’t keep up with the 
faster pace. Work was being held up all along 
the line because drawings weren’t available in 
time. We found the answer—and broke a draft- 
ing ‘bottleneck’ —by installing Bruning-Wallace 
Drafting Machines. Now our drafting is 25% to 
40% faster—and more accurate than ever before! 


“Why did we choose Bruning -Wallace Drafters? 
Because, after a detailed comparison, we found 
that Bruning-Wallace Drafters had the highest 
degree of precision of any of the machines we 
examined. Believe me, Bruning- Wallace machines 
are built like a fine transit, with precision ma- 
chining in every part and exclusive features that 
assure permanent accuracy. What’s more, Brun- 
ing-Wallace Drafters give us Touch Control for 
new smoothness and ease in drafting!” Mail the 
coupon below for an illustrated, free booklet! 


BRUNIN G Sece 1597 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 
New York - Chicago - Los Angeles - Boston - Detroit - Kansas City 


Houston - Milwaukee - Newark - Pittsburgh - St. Louis - San Francisco 








CHARLES BRUNING CO.,INC. 100 Reade Street, New York, N. Y. 
445 Plymouth Court, Chicago, Ill. 818 Santee St., Los Angeles, Calif. 


Gentlemen: Please send me free booklet on Bruning -Wallace Drafters. 




















_———— 

Address — PS 

id State— ______ 1022-176 
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SEND US YOUR BLUE PRINTS 


—Your sketches—or merely your rough pencil drawings— 
of needed springs and screw machine parts and we will give 
you a prompt estimate based on more than a quarter cen- 
tury of solving intricate design problems. Your plans will be 
followed intelligently to the letter or our engineers will make 
helpful suggestions. However, if you are not ready now, 


SEND FOR THE PECK CATALOG 


and special technical data—material that will be very use- 
ful to your production department. Please request it on 
your letter head. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 
The Peck Spring Co. 10 Wells St., Plainville, Conn. 

















RELAYS 


viewed 
from 
every 
angle 


CRISP ACTION. The wiping action of fine 


silver to silver contacts keep them clean. 


DEPENDABILITY. Contacts never stick or 
become pitted. Hence no failure. 


DURABILITY. The combination of sound design 
and careful construction with sturdy parts gives 
unusually long life. 


ECONOMY. Even though the construction is 
sturdy, fine workmanship makes easy action 
without undue current consumption. 


The Ward Leonard Line comprises light, 
intermediate and heavy duty, sensitive, 
transfer, and thermal and motor driven 
time delay types for every application. 
Send for bulletins describing relays of 
interest to you. 


WARD LEONARD 


45 South Street, Mount Vernon, N. Y. 
ELECTRIC CONTROL DEVICES SINCE 1892. 
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ESIGNATION of W. L. Kelly as vice president and 
country sales manager of Chicago Molded Prod- 
ucts Corp., Chicago, has been announced. E. C. May- 
wald, executive vice president of the company, will con- 
tinue in charge of all sales activities. 
° 


Appointment of the Industrial Supply Co., 537 South 
Seventh street, Minneapolis, as distributor has been 
made by Ohio Gear Co., Cleveland. The new dis- 
tributor will carry a complete stock of standard gears, 
covering Minnesota and the Northwest territory. 

¢ 


The largest increase in licensees for any similar 
period except that immediately following the organ- 
ization of New Wrinkle Inc. has been announced by 
the company. The new licensees are: American Lac- 
quer Solvents Co., Phoenixville, Pa.; Yarnall Paint 
Co., Philadelphia; New England Lacquer Co., Provi- 
dence, R. I.; The Boydell Bros. White Lead & Color 
Co., Detroit; V.E.P. Co., Detroit; Leon Finch Ltd., 
Los Angeles; American Asphalt Paint Co., Chicago; 
Louisville Varnish Co., Louisville, Ky.; and Fulghum 
& Co., Los Angeles. 

¢ 

E. F. Meyer, who has been with Cutler-Hammer Inc. 
since leaving school, has been placed in charge of the 
company’s Houston territory, with headquarters in 
that city. 

Formerly assistant director of technical service on 
mill products in New York, for International Nickel 
Co. Inc., F. L. LaQue is now engaged in development 
activities on all applications of both ferrous and non- 
ferrous nickel-containing alloys. Dr. William A. Mudge, 
who recently joined the technical service section of 
the development and research division, will assist Mr. 
LaQue as assistant director. 

¢ 


The ninth sales office to be established by the plas- 
tic department of General Electric Co. has been opened 
in Rochester, N. Y., under the direction of A. G. David- 
son Jr. as sales representative. The plastic molding 
plants are in Pittsfield, Mass., and in Meriden, Conn.; 
and the laminating plant in Lynn, Mass. In addition 
to the sales office mentioned above, others are located 
in Fort Wayne, Ind., Chicago, New York, Philadelphia, 
Meriden, Detroit, Cleveland and Lynn, Mass. 

+ 


Exhibit of machines and processes which was held 
by Ozalid Corp. at the New York World’s Fair last 
year will be shown at the New York offices of the com- 
pany located at 354 Fourth avenue. Visitors are in- 


vited. 
° 

Construction is scheduled to start at once of a large 
rolling mill at Midland, Mich., by The Dow Chemical 
Co. It is planned to increase the production of Dow- 
metal in sheet form at least 50 per cent by the in- 
stallation of complete rolling mill equipment and a 
four-high rolling mill in addition to the present equip- 


MACHINE DESIGN—May, 1940 


ST RE eT a a 





vet 


ere eS 











be 








FOR LESS THAN l¢ PER SQUARE FOOT 













g BLUEPRINTER CUTS 
COST. SAVES TIME — NO EXPENSIVE EQUIPMENT. 
NO EXPERIENCE NECESSARY! - ACT NOW! | 














Don't give your money to outside firms for blueprints. With a 
Simplex Mercury Vapor-Tube Portable Blueprinter you can 
now: make blueprints up to 42” wide (any length) in your own 






Precision manufactured to ex- 






offices at a fraction of regular commercial prices. Makes 250 acting Garlock standards, the 
square feet per hour. Can be used for any of the ‘Special so «3 ° ae ; 
Developing Processes. Requires no carbons or globes. Beautiful | KLOZURE Oil Seal has three distinctive ad- 






black crackle “Weaver” finish. Operates 
silently. Your office girl can easily operate 






vantages for superior oil seal service: 







a Simplex. | 

FREE TRIAL! —_ _ on ae aod ne Den $@— The KLOZURE sealing ring resists pene- 
money-savin ! : ‘ ‘ 

For = teatied hee Gale oo will e tration of oil and water at high or low tempera- 
regulation, complete Simplex Blueprinter tures. 






on 30 days’ free trial. Satisfaction guar- 






anteed or money refunded. Write today | R ° li 
for complete — about this amazing, esi tent — Unusually resilient because it is not 
ee leather, felt or cork, but is made of an 








exclusive Garlock compound. The KLO- 
ZURE Oil Seal reduces friction and wear 
to a minimum. 

WICKES BROTHERS e SAGINAW, MICH. 

3 te 1 8 et 8 ee | Tough— nr. KLOZURE Oil Seal is tough and 








IMPROVE EQUIPMENT— — 
SPEED SALES with — 


DIN “Automatic” 
Tension MOTOR BASE 


MAKES SHORT CENTER Priced right down to rock bottom, | 
DRIVES SATISFACTORY Ideal ‘‘Automatics’”? are a sure- | 

fire talking point to boost sales of | 
new equipment. Springs maintain 
correct belt tension on any type of 
belt drive under any type of load up to | 
15 H.P. 


FEATURES: Improves Machine Per- M ET 

formance; Decreases Belt, Bearing and RIC 0 D A 

Machine Wear; Practical for Even the | * bd ® 

Lowest Priced Equipment; Increases | Garlock now m 

Customer Satisfaction. a line of Metrj anufactures 
Tue Gartock Pacxinc Co. | ZUREs,, ¢, © 2D: KLO. 


PIN FNG “SELECT-0-SPEED” Transmission Pararvna, N.Y. | housing 4,2 the sume 





























































Low Cost Variable Speed Transmission. Gives Your In Canada: The Garlock ball and and roller b shtbaes 
Machines A New, Powerful Selling Argument. Packing Co. of Canada Ltd. Made to ne oe 

¥ ‘ ; ic O.D’. 
Just like a pitcher needs a “change | Montreal, Que Metric 0.D. KLOZUR Ge 


of pace”? to win a ball game—more | 
than one machine speed is required 
to fit varied production jobs. Ideal 
**Select-O-Speed’’ transmission en- 
ables you to give your customers an | 
infinite selection of machine speeds on | 
your equipment. Inexpensive. Easy | 
to install—uses standard ‘‘V”’ belts— | 
sizes, fractional to 744 H.P. 


| ASK FOR FREE DEMONSTRATION | | 


Transmission Division 


IDEAL COMMUTATOR DRESSER COMPANY 


1059 Park Avenue Sycamore, Illinois 
In Canada: IRVING SMITH, Ltd., Montreal, Quebec 
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try Kropp 
Shop — for 


KROPP FORGE COMPANY 


World’s Largest Job Forging Shop 
5307 W. Roosevelt Road, Chicago 


Representatives in Principal Cities 


d, the economies 
to the customer. 


and patience 
ave money: time am st job Forging 


Sethe World's Large 








MITE 


OH 
Ws he Mca? 
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\ : 


YES .. . like so many other important product designers 
and manufacturers—you can solve your resistor problem 
quickly, economically, dependably—just by asking 
Ohmite! Very often you’ll find exactly what you need in 
the wide range of Ohmite stock types, sizes and ratings 
—the largest stock of wire-wound vitreous-enameled 
resistors available anywhere. Or, Ohmite Engineers, 
with their specialized experience will gladly work out 
the best, most economical units for your specific need. 
Write Today for Catalog 17 


OHMITE MANUFACTURING COMPANY 


4831 FLOURNOY STREET CHICAGO, ILLINOIS, U.S. A. 


be Kight with OH MITE 


RHEOSTATS RESISTORS 





*« TAP SWITCHES 









ment. The new plant will be ready for operation 
some time during the summer. 


° 


Associated with The Timken Roller Bearing Co., since 
1919 in various positions, and more recently in man- 
agerial capacities on the West Coast, Yale D. Hills has 
been appointed assistant general manager of the serv- 
ice-sales division. His position before his present ad- 
vancement was that of supervisor of distributors. 


¢ 


Janette Mfg. Co., Chicago, has appointed A. R. Nie- 
moeller as its sales and service representative in the 
St. Louis territory. Mr. Niemoeller’s headquarters are 
at 5817 Itaska street. 

¢ 


Since 1932 general sales manager of The Reliance 
Electric & Engineering Co., Cleveland, James W. Corey 
has been elected sales vice president. Beginning in 
the engineering department, Mr. Corey has served as 
a member of the sales department, assistant sales man- 
ager, general sales manager and director of the com- 
pany. 

° 

To represent the Ampco Metals Inc., Milwaukee, in 
the Pittsburgh district, R. H. Munn has been appointed 
sales representative. Mr. Munn has had _ industrial 
experience and metallurgical training, and is _ well- 
qualified to discuss bronze alloy application problems 
with manufacturers. 

S 


For several years advertising manager of Libbey- 
Owens-Ford Glass Co., North A. Wright has been 


| named general sales promotion manager, and will head 


a new division designed to consolidate and increase 
various sales promotion activities. 
* 


Purchase of the Great Lakes Forge Co., Chicago, has 
been made by The American Brake Shoe & Foundry 
Co. The Great Lakes plant operates board and steam 
hammer equipment, varying in weight from 1200 to 10,- 
000 pounds falling weight. The plant has ample die 
making capacity and a modern heat-treating depart- 
ment. G. C. Hodgson, president of the Great Lakes 
company, is retiring from active business. The new presi- 
dent will be W. E. Crocombe, and H. Mulford vice 
president in charge of sales. 


o 


According to a recent announcement by H. G. Batch- 
eller, president, Allegheny Ludlum Steel Corp., Col. 
James G. Cowling has been made special representative 
in the company’s relations with the federal government 
agencies. His office is located at 1001 Fifteenth street, 


Washington. 
7 


Charles S. Harper Jr. and J. A. Denholm Jr. have 
been made members of the Eastern sales organization, 


with headquarters in New York, of The Dayton Rub- 
ber Mfg. Co. Mr. Harper, because of past sales en- 


| gineering experience, is ably fitted for sales engineer- 
| ing work on industrial V-belts, and will represent the 
| company in metropolitan New Jersey and lower New 


| 





York state area. A graduate of Harvard Engineering 
School, Mr. Denholm was formerly connected with The 
Carrier Corp. for twelve years, in the capacities of 
research engineer, general purchasing agent, as well 
as assistant of construction work. He will work di- 
rectly out of the New York office. 
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Good reasons for a good name 


You who depend on hollow screws 
to “hold things together,” —you de- 
pend on tests so long as you do the 
testing. Beyond that, you depend on 
the good name of the screws. 


For a good name, you know, is es- 
tablished not by any test or series of 
tests, but by meeting the tests of prac- 
tical wse under all shop conditions, 
over a long term of years. Yes, 30 
years in the case of your ALLENS! 


From its very first year, Allen Cold- 
Drawing produced screws that tested 
30% stronger than hollow screws 
made by other processes. And by sup- 
plementing this cold-drawing process 
by cold-extrusion or “Pressur-Form- 
ing’”’ of Cap Screws, we’ve added to 
Allens’ original strength through 


— making the steel-fibers conform to 
the contour of the screw head; 


—preserving continuous steel-fibers 
from end to end of the screw; 


—turning the fiber-ends én toward the 
socket-hole, to more solidly resist 
wrench- pressure. 


Your local Allen Distributor provides 
prompt, accommodating service. 


ING COMPANY 


U. S. A. 




















1939 


INDEX 


Copies of the editorial contents 
index for 1939 issues still are avail- 
able. These will be sent to readers 
at no cost but only upon request. 





Indexes for the years 1936, 1937 
and 1938 also are available with- 
out cost to readers as long as the 
limited supply lasts. 


Address your letter to Circulation Dept.: 
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SO LRA IR SEIT GILES ERED SELLER LEI TILE ES ATLL LIEDER IE 
MACHINE DESIGN—May, 1940 


l00r.l0thourama 


Precision Production Makes Every 
One Uniform and Dependable 






Uniform quality in Briggs & Stratton 
motors is positive because production 
is held to precision standards—in the 
most complete plant—fully“‘tooled up”’ 
for the manufacture of small gasoline 
motors... All material—all parts—are 
subjected to many exacting inspections 
ending with a severe running test of 
each complete motor... Ten or ten 
thousand—you know you will get uni- 
formly dependable performance from 
every Briggs & Stratton gasoline motor. 
A full range of sizes from 1/2 to 5 HP. 


BRIGGS & STRATTON CORP. 
Dept. MD-5, Milwaukee, Wis. 
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NEW MACHINES— 
And the Companies Behind Them 


(For ilustrations of other outstanding machinery 
see Pages 58-59) 


Bakery 
Rotary pie machine, Colborne Mfg. Co., Chicago. 
Dough room air conditioning unit, Bahnson Co., Winston- 
Salem, N. C. 
*Dough divider, The Century Machine Co., Cincinnati. 
Brewery 
Beverage bottling machine, Lynch-Alcop Corp., Anderson, Ind. 
Construction 
Heavy-duty loader, George Haiss Mfg. Co. Inc., New York. 
Tunnel muck loaders, Eimco Corp., Salt Lake City, Utah. 
Shovel-dragline-crane, Link-Belt Speeder Corp., Chicago. 


Dairy 
Can washer, Oakes & Burger Co. Inc., Cattaraugus, N. Y. 
Two-quart bottle washers, The Heil Co., Milwaukee. 


Dental 
Dental X-ray, H. G. Fischer & Co., Chicago. 


Domestic 

Electric broiler, International Appliance Corp., Brooklyn. 
Cordless electric iron, Ark Mfg. Co., Philadelphia. 
Vegetable liquidizer, Knapp Monarch Co., St. Louis. 
Stoker, Stoker Div., Link-Belt Co., Chicago. 
Portable recorder, Bell Sound Systems Inc., Columbus, O. 
Electric fan, The Emerson Electric & Mfg. Co., St. Louis. 
Console and window type room coolers, General Electric Co., 

Schenectady. 
Firetenders, Holcomb & Hoke Mfg. Co., Indianapolis. 
Plastic bathroom scale, The Brearley Co., Rockford, Ill. 


Die Casting 


Hydraulic die casting machine, G & M Mfg. Co., Cleveland. 


Electrical 
*Diesel electric generator unit, Lister-Blackstone Inc., 


Milwaukee. 


*Illustrated in pictorial center spread, Pages 58-59. 


Diesel electric sets, Caterpillar Tractor Co., Peoria, Ill. 
Finishing 

Portable electric sander, Detroit Surfacing Machine Co., Detroit. 

Wire plating machine, Munning & Munning Inc., Newark, N. J. 


Food 
Fruit syrup mixer, L. O. Koven & Brother Inc., Jersey City, N. J. 
Ice cream freezer, Refrig-O Co., Pittsburgh. 


Foraina 
*Forging machine, Ajax Mfg. Co., Cleveland. 
Pneumatic hammer, Chambersburg Engineering Co., Chambers- 
burg, Pa. 
Industrial 
Slasher-exhauster, L. J. Wing Mfg. Co., New York. 
Ventilating fan, B. F. Sturtevant Co., Hyde Park, Boston. 
Oil burners, Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 
Portable fans, Truflo Fan Co., Harmony, Pa. 
Electric hoists, Shaw Box Crane & Hoist Div., Manning, Max- 
well & Moore Inc., Muskegon, Mich. 
Floor machine, Regina Corp., Rahway, N. J. 
Inspection 
*Visual inspection X-ray unit, General Electric X-ray Corp., 
Chicago. 
Pumping 
*Power pack unit, Wallace Supplies Mfg. Co., Chicago. 
Deep well water systems, Turbine Pump Div., Roots Conners- 
ville Blower Corp., Connersville, Ind. 
Slush pump, Gardner-Denver Co., Quincy, III. 
*Meter Pump, Erie Meter Systems Inc., Erie, Pa. 
Refrigerating 
Dry storage type coolers, Frigidaire Div., General Motors 
Sales Corp., Dayton. 
*Refrigerator, Philco Radio & Television Co. 
Tobacco 
*Cigar making machine, International Cigar Machinery Co., 
Brooklyn. 


Woodworking 
*Double planer, Baxter D. Whitney & Son Inc., Winchendon, 
Mass. 
*Plow-bore, Wilkin-Challoner Co., Oshkosh, Wis. 
*Plywood or veneer machine, Adamson Machine Co., Akron, O. 










') FAST ACTION 
"All Down the Line — 











Even on SPECIAL Motors 


In developing and producing SPECIAL motors, there 
are no bottlenecks at HOWELL. 


While we can’t anticipate your special requirements by 
having the motors you need in stock, we 
DO maintain a service which wastes no time 
either in engineering or manufacturing. 


And because we handle a tremendous 
volume of special motors annually, 
HOWELL field men and the fac- 
tory have a wealth of experience 
from which you can profit. 


Consult HOWELL first for FAST 


ACTION —/for intelligent action 
that saves time and money. 





















HOWELL builds mofors '/2 to 
150 HP. — open-frame, fotally- 
enclosed, fan-cooled, splash- 
proof and explosion-proof 
types — ad yrnnape nd — 
and mechanically to any drive 

problem — for vertical mount- | MOTORS 
ing, with special end plates, 
special bases, etc.—also in 
all multi-speed combinations. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL/ MICHIGAN 
Representatives In All Principal Cities 




































This is the 
new HOWELL 
Type K totally- 
enclosed, fan- 
cooled motor. 


Note STREAM- 
LINED housing 
which adds 
smart appear- 
ance to internal 
quality. 
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couplings and test it your- 
self—as many others have. 
They absorb torsional vi- 
bration and accommodate 
both angular and parallel 
misalignment. They pre- 
vent the telegraphing of 
motor hum, gear noise, etc. 
along the shaft, making for quiet installations. 
They are easy to install and handle, being 
compact units without loose parts. They are 
rugged— out of thousands now in service only 
five have been returned because of failure. 


HER 


LORD FRACTIONAL H.P. couPLiNGs CAN TAKE IT. 


/ 
é, 








THE WORKS IN 
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During a test for bond strength, coupling 
At rated h. p. and r.p.m. twist 


FOR EXAMPLE: (a) 
J-1211-1 was twisted 710° before failure. 
is only 20°. 

(b) For a hurried approval test on coupling J-1211-3, one customer 
ran 8000 stops and starts followed by a week's run 4 inches out of line, 
all under extremely adverse operating conditions. No failure was noted— 
the coupling was approved. 


Write for Bulletin 200. 


LORD MANUFACTURIN 





~ tT at BONDED RUBBER 
BRANCH OFFICES aa an 


923 Fairmount Rd. 
Burbank, Calif 








LEIMAN BROS. 
Patented 
Rotary Positive 
AIR PUMPS 


for pressure, vacuum 
and gas pumping. 


AIR MOTORS 


They take up their 
own wear 








Standard Equipment on all sorts 
of Air Using Devices and used 
by the world’s leaders . . .. . 


Sprague Electric Works 


Westinghouse Elec. & Mfg. Co. 
Winchester Repeating Arms 


Emerson Elec. & Mfg. Co. 


Lufkin Rule Co., Saginaw, Co. ; 
Mich. Remington Arms & Ammuni- 
Standard Oil Co., New York tion Co. 


General Elec. Co., Lynn, Mass. Whitehead & Hoag Co. 
Western Electric Co. Bausch & Lomb Optical Co. 


Get Free Information No. P3E 


LEIMAN BROS. 


23 (P3E) Walker St., NEW YORK 
Makers of Good Machinery for 50 Years 
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BONDED RUBGER 


G CO., Erie, Pennsylvania 





SHEAR TYPE RUBBER 
MOUNTINGS 


280 Madison Ave 
New York City 
332 S. Michigan Ave 
Chicago, II] 


It takes rubber in shear to absorb vibration 
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| * 

| AND 

| WIRE 
FORMS 

| ALL TYPES - ALL METALS 


| A feature of our Spring Division is our 
| capable staff of engineers who have solved spring problems in more 
than 300 different industries. Let us assist you with yours. 


t 
CaM My FLAT AND DEEP DRAWN 
ALL KINDS UP TO 15” X 15” X 6" 


STEEL COMPANY 
nS ae 


HUNTER PRESSED 
LANSDALE, 
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